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are  erected 


^^ith  YJasterly  J^peed 


Federal  pre-cast  concrete 
slabs  come  to  the  job  reads 
for  quick  placing  from  box 
car  to  roof  the  year  round. 
They  are  fire-proof,  have 
uniform  strength,  and  are 
light  in  weight.  For  all  fiat 
and  pitched  surfaces.  Glass 
Insert  Tilt  interchange 
with  Interlocking  Tile  for 
top-hghting,  thus  forming 
"The  Daylight  Roof" 


Federal  Cement  TUe  Roofs  are  laid  with 
speed  by  installation  experts,  who  have  de¬ 
voted  years  of  study  to  the  mastery  of  roof¬ 
ing  problems. 

This  skilled  installation  is  only  part  of  an  engi¬ 
neering  service  equipped  to  give  close  co-operation 
from  the  beginning  of  plans  and  specifications. 

And  back  of  every  Federal  Roof  stands  a  guar¬ 
antee  that  for  a  quarter  of  a  century  has  assured 
freedom  from  roof  repairs  on  every  type  of  per¬ 
manent  building. 

These  are  some  of  the  reasons  why  it  costs  less 
to  roof  with  Federal  Cement  Tile  than  with  any 
other  permanent  type — or  even  fire-trap  makeshifts. 

Perhaps  you  have  a  roof  problem  on  which  we 
can  be  of  service.  Your  request  for  information 
will  not  place  you  under  any  obligation. 

Made,  Laid  and  Guaranteed  by  the 
FEDERAL  CEMENT  TILE  COMPANY 

6o8  South  Dearborn  Street,  Chicago,  lUinois 
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Cominff: 

An  Engineer’s 
Interpretation  of  the 
Florida  Disaster 

As  ANNOUNCED  in  the  news  section  of 
la.st  week’s  i.ssue,  F.  E.  Schmitt,  associate 
editor  of  Engineering  News-Record,  is  now 
in  Florida  investigating  the  effects  of  the  hur¬ 
ricane  which  swept  across  the  southern  part 
of  that  state  Sept.  18.  His  mission  is  to 
report  on  the  condition  of  engineering  struc¬ 
tures  of  various  types  in  the  storm  zone  and 
to  suggest  how  the  structural  les.sons  learned 
from  the  Florida  disaster  may  be  applied  to 
reduce  or  eliminate  damage  under  similar  con¬ 
ditions  in  the  future. 

For  this  exacting  task  Mr.  Schmitt,  a  mem¬ 
ber  of  the  Committee  on  Research  of  the 
American  Society  of  Civil  Engineers,  is 
eminently  qualified.  Similar  assignments 
which  he  has  handled  with  signal  success  in 
the  past  include  the  failure  of  the  Quebec 
Bridge  and  the  collapse  of  the  Knickerbocker 
Theater  at  Washington,  D.  C. 

Reports  in  the  daily  press  of  disasters 
like  that  which  has  overtaken  Florida 
give  a  hurried  picture  of  physical  damage  and 
human  suffering,  but  offer  the  engineer  and 
the  constructor  little,  if  any,  information  of 
a  technical  nature  which  may  serve  to  inter¬ 
pret  the  damage  in  structural  terms.  Readers 
of  Engineering  News-Record,  therefore,  may 
look  to  Mr.  Schmitt’s  forthcoming  reports 
from  the  Florida  tornado  zone  to  supply  this 
deficiency.  This  issue  contains  the  first  news 
report.  More  thorough  studies  will  follow. 
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BEFORE  RECONSTRUCTION 

4800  K.W. 


Old  Water  Power 
Developments 
Can  be  Modernized 
with  Profit 


AFTER  RECONSTRUCTION 

7200  K.W. 


By  redevelopment  of  existing  water  power  plants,  our  engineers  have 
assisted  the  Manchester  Traction,  Light  and  Power  Company  in  sub¬ 
stantially  increasing  generating  capacities  and  plant  efficiencies.  The  capacity 
of  one  plant  was  increased  from  4800  kw.  to  7200  kw.  with  an  increase  of 
25%  in  plant  efficiency.  In  another  plant  the  efficiency  was  increased  50%. 

The  opportunity  to  utilize  interconnected  water  power  to  carry  the  peak 
load  of  steam  plants  demands  that  the  reconstruction  of  old  water  power 
plants  receive  the  closest  study.  Our  engineers  are  prepared  to  assist  all  such 
investigations. 


Stone  &  Webster 

INCORPORATED 


BOSTON,  147  MILK  STREET 

NEW  YORK,  120  BROADWAY 

CHICAGO,  FIRST  NATIONAL  BANK  BLDG. 


DESIGN  BUILD 
OPERATE 
Finance^ 


PHILADELPHIA,  REAL  ESTATE  TRUST  BLDG. 

SAN  FRANCISCO,  HOLBROOK  BLDG. 
PITTSBURGH.  UNION  TRUST  BLOG. 


A  Pile 
For  Ecery 
Purpose 


Note  the  concrete 
section  is  poured 
into  •  spirally  re¬ 
inforced  steel  shell 
left  in  the  ground. 


In  Composite  Piles,  the  BOND 
is  everything.  The  Raymond  method 


preserves  virtually  the  full  strength 
of  timber  and  concrete  and  insures 
exact  alignment  of  the  finished  pile. 

RAYMOND  CONCRETE  PILE  COMPANY 

New  York:  140  Cedar  Street  Chicago:  111  West  Montoe  Street 

Montreal,  Canada  * 

^  Brandt  Offitts  in  Prirteipal  Ciiiu 


Every  contractor  should  get  to  know 

this  Kalman  Hanger  Insert.  It  makes  ji 

the  hanging  of  light  loads  from  floor  slabs 

a  faster,  cheaper,  and  easier  job.  Setting  (I 

is  simple.  Just  push  the  insert  into  sired,  and  no  time  is  wasted  in  fishing 
place  on  the  forms  —  give  it  a  blow  or  inside  for  the  fastening.  A  wire  ring — 
two  with  a  hammer — and  it  is  in  for  the  or  a  strap  hanger — immediately  drops 
life  of  the  building.  from  the  insert  to  below  the  ceiling  level. 

No  nails  are  needed — and  setting  time  is  Hanging  rods  or  wires  can  be  attached 
often  reduced  to  about  half  that  re*  quickly  and  easily.  If  you  will  mail  us 
quired  for  ordinary  inserts.  When  the  your  name  and  address  we’ll  send  you 
forms  are  taken  down  there  is  no  more  our  Kalman  Hanger  Insert  folder.  You 
work  to  be  done — no  staples  to  clip,  can  see  for  yourself  how  it  can  save  you 
except  where  unusual  appearance  is  de-  time,  money,  and  labor. 

KALMAN  STEEL  COMPANY,  1452  Wrigley  Bldg.,  Chicago 


FOR  BUILDINGS 
ComigAted  Bart 

Column  SpiraU 
Slab  Spacers 
Beam  Bolsters 
High  Chairs 
Screed  Chairs  . 
Sleeper  Anchors 
Inserts 

Removable  Steel  Tile 
'  Permanent  Steel  Tile 
Column  Forms 
Wire  Fabric 
M-tal  Lath 
FOR  ROADS 
Corrugated  Bars 
W’ire  Pabric 
Bar  Supports 
Center  Strip 
Expansion  Joint 


Ptants  or  OSfiems  at 

Chicago  New  York  ClcTcland  Buffalo  Detroit  Boston  Baltlmors 
Pittsburgh  Syracuts  Mllwaukss  Philadelphia  St.  Lonis  St.  Paul 
KansasCIty  Columbus  Atlanta  Dayton  Mlnnaapolls  Younffstown 


occasion  our  tonnage 
larger  machine. 

We  are  thoroughly 
your  stock  of  parts  is 
up  our  equipment,  it 


fiyer*  Bear  Cat  owned  by 
JuUua  Brasch,  Chicaco.  III. 


The  Bear  Cat  handles  all  these  interchangeable  attachments, 
operated,  for  grading,  ditching,  excavating,  backfilling,  etc. 
complete  Catalog. 


one  man 
Send  for 


THE  BYERS  MACHINE  COMPANY,  Ravenna,  Ohio 

Builders  also  of  Byers  Truckrane 
Sales  and  Service  Throughout  the  Country 


BYEES  BEARCAT^ 


IB  Mlfltj 

^m\ 
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50  ErIES  making  money  for  Buffalo  contractors 


Tlie  John  W.  CowfuT  Co.  U  par¬ 
ticularly  picascil  with  this  Erie 
Crane,  and  no  wonder — it  went  in 
to  replace  a  gaa  crane  that  was 
niuking  trouhle,  and  gave  them 
‘‘Erie  reliability”  instead, ' 


What!  A  1-yd.  whirley  handle 
work  like  this?” 


It  sure  looked  like  a  place  to  use  big  railroad  shovels — the 
Bethlehem  Steel  Co.  job,  with  200,000  yds.  of  the  toughest  slag 
you  ever  saw,  to  say  nothing  of  the  old  concrete  and  scrap  iron. 

And  some  of  the  boys  in  Buffalo  laughed  at  the  idea  of  any  1-yd. 
whirley  doing  it —  until  Gallagher  fis  Kohler  knocked  out  over  a 
thousand  yards  in  one  day  with  one  of  their  B-2  Steam  ERIES. 

(A  good  deal  of  shooting  had  to  be  done  on  account  of  the  solid 
concrete  wall  you  can  see  at  the  right,  in  the  above  picture.) 

One  10-hour  day  a  B-2  ERIE  loaded  22  of  the  50-yard  cars 
shown  here.  No  wonder  John  Gallagher  says:  “I’ve  run  them  all 
and  there’s  nothing  like  an  ERIE.” 

Only  ERIES  on  this  rush  job —  5  of  them,  all  told. 

Buffalo  contractors  put  reliability  first  when  buying  a  shovel — 
and  have  bought  50  ERIES.  They  know  the  value  of  a  real  3- 
engine  shovel  that  can  give  a  big  output  in  hard  digging —  and 
keep  on  doing  it. 


‘t5lic’.s  woiulcrfu!!”  i.t  Ibi-  w;i- 
Hcimaiiii  A  Hutnmcl  size  up  tbi.-i 
1^-2  Erie  Oread  naught,  that 
Ii>a<lc<l  out  .Itt.'i")  yards  of  the  Rojers- 
Hrown  Iron  Company’s  slcg  in  fi 
daj'S  and  5  hours  actual  working 
time. 


lays  Col.  Horton.  The  I 
.  E.  Horton  Constntetion  Co.  re¬ 
ports  "Vo  lost  time — upkeep 
cost  less  than  $,'>0  for  2  years 
^  —  the  ezeellont  service  this 

Erie  has  given  has  eon- 
vinced  us  that  it  is  the 
^  best  machine  on  tlie 

Pr  market.”  They  have 

vX  -  F-KtES  now. 


Erie  Steam  Shovel  Co.,  Erie,  Pa.,  u.s.A. 

Branch  Ufhees:  Boston,  Naw  York,  Philadelphia,  Pittsburgh,  Atlanta,  Chicago 
Representatives  throughout  the  U.  S.  A. 
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Walbridge,  Aldinger  Company 

The  well-known  Detroit  contractors.  Write  that 

**This  Gas+Air  ERIE  has  given  us 
good  satisfaction  with  low  upkeep’* — 


And  so  far,  it  has  been  used  only  as  a  crane 
for  unloading  gravel  from  cars,  and  keeping 
bins  full. 

After  Walbridge,  Aldinger  Company  have 
I  had  a  chance  to  work  this  machine  as  a  shovel, 
I  they  will  see  how  completely  it  eclipses  other 
!  Gasoline  Shovels. 

:  Here’s  the  kind  of  letter  that’s  written  by 
f  the  contractor  who  had  done  both  crane  and 
(  shovel  work  with  the  Gas+Air  ERIE: 

“The  Gas  +  Air  Erie  is  much  faster  than 
^  any  other  machine  I  have  seen  at  work,  and 
is  much  easier  to  operate. 

“This  machine  worked  fine  as  a 'shovel 
taking  out  stumps.  Now  we  have  it  con¬ 
verted  to  a  clamshell  crane,  building  dykes 
with  fine  success. 


“Our  upkeep  has  been  very  low,  and  the 
Gas+Air  ERIE  is  absolutely  reliable.” — 

James  R.  McCordic,  McCordic  Construction  Co., 

St.  Petersburg,  Fla. 

AN  UNBEATABLE  COMBINATION  is 
what  the  buyer  of  a  Gas+Air  ERIE  gets — 

(1)  He  has  a  gasoline  crane  with  a  quick, 
smooth  swing —  a  cushioned  swing  like  a  steam 
crane’s — 

(2)  And  when  he  changes  over  to  shovel  work, 
he  has  a  real  3-engine  shovel  that  has  no  rival 
among  other  gasoline  shovels —  and  in  fact 
holds  up  its  end  against  steam  competition. 

You  get  all  the  conveniences  of  gasoline 
fueling,  combined  with  the  speed  and  flexibility 
of  a  Steam  ERIE. 


Erie  Steam  Shovel  Co.,  ErU,  Pa.,  u.  s.  a. 

Builders  of  ERIE  Shovels,  Cranes,  Ditchers,  Draf lines.  Trench  Hoes,  etc. 

Shovel 
and  Crane 
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Tilting 

Mixer 


—  on  trucks,  with 
power  loader  and  unit 
automatic  water  tank. 


s  never 


That  genuinely  automatic  water  tank  built  into  the 
Power  Loader  of  this  5-S  mixer  is  certainly  one 
more  big  improvement  that  will  stand  in  mixer 
history  to  Ransomers  credit. 

Get  this  right — that  tank  is  absolutely  automatic. 
Once  the  hose  is  connected  to  your  water  supply 
and  the  float  set  for  the  desired  amount  of  water 
per  batch,  it  doesn’t  require  further  attention. 
There  isn’t  even  any  lever  to  pull.  The  water  flows 
into  the  drum  by  gravity — and  just  an  instant  ahead 
of  the  dry  aggregates.  • 

You  should  have  the  whole  story  of  this  new  Ran- 
some  mixer — that  automatic  unit  water  tank  is  only 
one  of  several  features.  Send  for  Bulletin  No. 
11 7- A. 

Ransome  Concrete  Machinery  Co. 

Dunellen,  New  Jersey 


RANSOME  DOMESTIC  REPRESENTATIVES 
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Lakewood  Concrete  Placing  Equipment 


THE  LAKEWOOD  ENGINEERING  COMPANY 


Cable  Bro-aitee 


IN  SWITZERLAND 


For  details  write  for  Bulletin  23-R 


Export  Office:  30  Church  St.,  New  York  City 


Cleveland,  Ohio 


Lakewood  Mixers,  Steel  Towers  and  Arched 
Band  Chuting  Equipment  handled  the  con¬ 
crete  on  the  Waeggithal  Power  Develop¬ 
ment  as  described  in  Engineering  News- 
Record,  Sept.  9th,  1926. 


1 
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Longview,  Washington,  has  800,000  square  yards  of  Concrete  Streets 


Concrete  streets  paved  the  way 


with  10,500  popula- 
of  tion,  now  has  800,000  square  yards 
ever  of  concrete  streets.  And  finer  look¬ 
ing  streets  you  have  never  seen. 
They  are  true  and  even;  absolutely 
free  of  bumps  and  ruts. 

They  are  always  safe  to  drive 
on,  wet  or  dry.  And  they  cost 
practically  nothing  to  maintain. 

More  and  more,  municipal  offi- 
Concrete  streets  played  an  im-  cials  are  making  their  reputations 
portant  part  in  this  development,  secure  by  building  concrete  streets. 


Hundreds  of  cities  have 

found  concrete  streets  one 
the  best  investments  they 
made.  An  outstanding  example  is 
Longview,  Washington. 

Three  years  ago  the  site  of  Long¬ 
view  was  only  farm  and  grazing 
land.  Today  it  is  a  model  city  of 
industries  and  homes. 


The  Portland  Cement  Association  has  a  personal  serv~ 
ice  to  offer  individuals  or  communities.  Just  write 
the  nearest  office  listed  below.  There  Is  no  obligation 


PORTLAND  CEMENT  ASSOCIATION 


A  Nasitnal  Organmation  to  Improve  and  Bsetend  the  Uut  of  Cantrete 
Lincoln,  Nebr. 

AtUnta  Denver  Lot  Angelet 

Birmingham  Dei  Moinet  Milwaukee 

Boston  Detroit  Minneapolis 

Chicago  Indianapolis  Nashville 

Columbus  lacktonville  New  Orleans 

Dallas  Kansas  City  New  York 


Oklahoma  City 
Parkersburg 
Philadelphia 
Pittsburgh 
Portland  Oreg. 
Richmond,  Va. 


Salt  Lake  City 
San  Francisco 
Seattle 
St.  Louis 
Vancouver.  B.  C 
Washington,  D.  C 


I, 
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CONCRETE  REINFORCEMENT 


CURVED  dab*,  only  two  inrbe* 
thick,  prccait  on  the  job,  uied  a* 
permanent  form*  over  the  air  duct 
of  the  Hudson  River  Vehicular  Tunnel. 
Slab*  are  reinforced  with  Steelcrete 
Me*h.  cut  to  size  at  our  mill.  They 
saved  labor,  speeded  the  work. 


Precast — for  the  Hudson  River 
V  ehicular  Tunnel 

THE  **TIME-TESTED  ** REINFORCEMENT 

More  than  118,000  sq.  ft.  Steelcrete  Mesh  solved  the 
of  Steelcrete  Mesh,  and  problem.  It  gave  the  neces- 
Dver  three  miles  of  Steelcrete  sary  strength  to  the  slabs. 
Beam  Wrapper,  are  installed  Curved  to  shape  it  was  readily 
In  this  great  piece  of  engineer-  put  in  position  in  these  thin 
ing  work.  2 -inch  slabs.  And  Steelcrete 

Precast  concrete  slabs,  Mesh,  ready  cut  to  size,  saved 
4'2"x2'0"x2",  thousands  of  time. 

them,  poured  on  the  job,  were  On  your  next  job  see  what 
used  as  permanent  forms  for  you  can  save,  what  you  can 
the  concrete  roof  of  the  air  gain,  by  the  use  of  Steelcrete 
ducts.  The  reinforcement  is  Mesh  —  the  adaptable  rein- 
Steelcrete  Mesh — cut  to  size  forcement.  Let  us  work  on 
at  our  mill.  your  problem.  Our  ideas  are 

Here  again  on  this  job  yours  for  the  asking. 


Steelcrete 


CONCRETE 

REINFORCEMENT 


Structural  Engineers 
ATTENTION 

Get  the  data  on  design  of  bank 
vaults.  A  new  principle  of  protec¬ 
tion.  a  new  problem  in  structural 
design. 


The  Consolidated  Expanded 
Metal  Companies 

WHEELING,  W.  VA. 

Branch  OffUef. 

PHILADELPHIA  PITTSBURGH  CHICAGO  NEW  YORK  CITY 

ST.  PAUL  ATLANTA  BUFFALO  BOSTON 

Foreign  Sale*  Office'.  152  West  42nd  St.,  New  York  City 


Please  send  Steelcrete  catalogue  and  free  sample 
of  3-9-20  Steelcrete  Mesh  as  used  in  the  Holland 
Tunnel. 


Firm. 


Address. 


Name 
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CP- 10  Rock  Drill 

CP-8  andCP-lORock  DriUi 
are  tight,  powerful  linker* 
detigned  and  built  to  give 
maximum  footage  with  low 
air  coniumption  and  ex¬ 
tremely  low  coat  of  main¬ 
tenance. 


Profit  or  Loss? 


BQ-46  Demolition  Tool 

The  BQ-46  it  especially  adapted 
for  construction  repair  work, 
combining  a  concrete  breaker, 
asphalt  cutter,  backfill  tamper 
and  rock  drill  in  one. 


Experience  has  demonstrated  to 
successful  contractors  that  satisfactory 
profits  can  only  be  secured  by  the  use  of 
equipment  guaranteeing  speed  in  completion 
of  work  with  lowest  costs  of  operation  and 
maintenance. 

Through  fulfilling  these  requirements,  CP 
products  have  been  adopted  to  a  very  great 
extent. 

Boyer  Rammers  are  extensively  used  for 
tamping  backfill.  The  complete  protection 
afforded  all  working  parts  against  excessive 
damage  by  sand  insures  long  life  and  min-' 
imum  upkeep  expense.  Boyer  tamped  back¬ 
fill  does  not  rutpr  settle. 

Boyer  Clay  Diggers  loosen  hard  clay  and 
other  material  too  stubborn  for  pick  and 
shovel  methods,  yet  not  hard  enough  for  drill¬ 
ing  and  blasting. 

Chicago  Pneumatic  Portable  and  Stationary 
Compressors  are  supplied  in  steam,  oil,  belt 
and  direct  motor  driven  types  to  meet  all 
compressed  air  requirements. 

CP  Equipment  will  speed  up  your  contracts 
and  reduce  your  labor  costs.  Let  us  give  you 
a  demonstration  under  your  own  working  con¬ 
ditions. 


After  all,  what  users 
say  counts  most. 

“As  you  know,  we  did  not 
purchase  any  of  this  equip¬ 
ment  (CP-10  Rock  Drills  and 
BQ-46  Demolition  Tools) 
until  we  had  made  a  thor¬ 
ough  trial  of  other  makes  of 
drills,  and  we  made  our  pur¬ 
chase  from  you  as  we  found 
that  your  equipment  suited 
us  better  than  any  other  for 
this  type  of  material.” 

Photostat  copy  of  letter 
on  request. 


Chicago  Pneumatic  Portable  Com¬ 
pressor  on  rubber-tired  wheels. 
Also  supplied  on  steel  wheels,  or 
on  skids. 


Chicago  Pneumatic  Tool  Co. 

Sales  and  Service  Branches  All  Over  the  World 

6  East  44th  Street  New  Vork,  N.Y. 


PICK  A  PARSONS  and  QUIT  PICKINO 
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PARSONS 


THE  BEST  TRENCH  EXCAVATOR 


**We  appreciate  the  way  you  keep 
in  touch  with  your  equipment** 


Whether  he  is  buying  a  good  automo¬ 
bile,  a  trench  excavator  or  any  other 
equipment,  the  modern  man  takes  the 
question  of  “service”  carefully  into 
consideration. 


Here  is  what  O’Brien  &  Halloran, 
Contractors  of  Lima,  Ohio,  say  about 
Parsons  trench  excavators  and  Parsons 
service: 


“The  Parsons  Trench  Machine  which  we  pur¬ 


chased  from  you  last  spring  has  completed  up¬ 
ward  of  15  miles  of  trench  work  running  in  depth 
from  six  to  ten  feet. 


“Performance  of  the  machine  has  fulfilled  in 
every  way  the  recommendations  you  placed  on  it 
and  we  are  highly  pleased  in  the  satisfaction  the 
Parsons  has  given  us,  as  well  as  with  the  splendid 
service  and  methods  that  have  existed  in  our 
dealings  with  The  Parsons  Company. 

“Your  keeping  in  touch  with  your  equipment 
while  it  is  on  the  job  has  been  a  real  service  to  us, 
and  consequently  our  trenching  is  pursued  with 
entire  confidence.” 


THE  PARSONS  COMPANY 


Chicago:  11  So.  La  Salle  St. 


Newton,  Iowa,  U.  S.  A. 

Los  Angeles:  C.  C.  Sixbey,  677  Chamber  of  Commerce  Bldg. 


New  York:  SOI  Fifth  Avenue 


)NAU 
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POWER  MAINTMliERS 


The  popular  Aurora  Standard  and 
Little  Western  Graders  can  now  be 
operated,  in  combination  with  an  inter¬ 
national  10-20  Tractor,  as  single  motorized 
units.  The  tractor  is  very  easily  detached 
so  that  it  is  always  available  for  other 
purposes. 

Tractor  pulls  instead  of  pushes 

One  of  the  outstanding  features  of  this 
combination  is  that  the  tractor  pulls 
instead  of  pushes  the  blade,  thus  enabling 
the  weight  of  the  tractor  to  overcome  the 
side  draft  on  the  blade  and  hold  it  to 
straight  course. 

Other  advantages 

The  blade-lifting  control  has  a  machine- 
cut  worm  and  gear  which  eliminates  lost 
motion  and  is  self-locking.  These  outfits 
do  not  need  any  more  room  to  turn  around 
in  than  the  tractor  itself  and  are  steered  as 
easily  as  a  high-powered  automobile- — 
Timken  Tap>ered  Roller  Bearings  and  large 
rubber-tired  rear  wheels  add  much  to  the 
smoothness  of  the  work. 

A  special  bulletin  describes  these  machines 
in  detail.  Write  for  your  copy  today. 


The  Austin- Western  Road  Machinery  Co. 

400  North  Michigan  Ave.  Chicago,  Ill.,  U.  S.  A. 
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LINK-BELT  Crawlers  are  consistently  reliable — 
^  they  give  that  “new  crane”  performance  year 
after  year,  unlike  cranes  that  have  lost  their  snap 
and  “new  crane”  efficiency. 

ON  CHICAGO’S  Lake  Front,  excavating  for  the 
Illinois  Central  Railroad’s  new  electrification  project, 
where  speed  and  consistent  performance  is  essential, 
this  Link-Belt  Crawler  is  in  continuous  operation. 

The  Link-Belt  Crawler  can  be  equipped  with  dipper 
shovel,  trench  shovel,  drag-line  bucket,  grab  bucket, 
skimmer  scoop,  and  all  other  improved  attachments. 

Catalog  No.  895  will  be  gladly  sent  on  request 


LINK-BELT  COMPANY 

Leading  Manutacturera  of  EleTating,  ConTcying  and  Power  Trantmiidon  Machinery 


Offices  ia  Prian^  Cite 


CHICAGO,  300  W.  Pershing  Road 


Built  for  Service**  Crawler 


1  *  1 

imi '  ||H 

1\ _ ^ 
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YOU  have  an  empty  hole  in  your  organization  that 
you  must  fill  with  a  shovel — or  maybe  a  crane  or 
dragline.  It  must  fit  in  with  your  equipment  like  the 
parts  of  a  jig'Saw  puzzle  and  solve  your  digging  and  ma* 
terial  handling  problems  with  the  utmost  economy. 

Ask  yourself — 

Where  will  I  get  the  most  shovel  or  crane  for  my  money? 

Where  wdll  1  get  the  simplicity  of  design  that  means 
low  cost  upkeep? 

Where  will  I  get  a  crawler  base  that  steers  with  full 
power  on  both  crawlers  at  all  times? 

Where  will  1  secure  the  easy  operation  that  means  speed 
and  high  yardage? 

Where  wdll  I  get  easy  convertibility  that  means  adapt' 
ability  to  my  problems? 

Where  will  1  find  a  slow'speed  powerful  engine  ? 

And  where  can  1  find  all  these  things  in  one  machine  ? 

A  Northwest  will  fit  in  that  empty  hole  bringing  you 
these  features  and  many  more.  You  will  want  to  know 
all  about  them. 


NORTHWEST  ENGINEERING  CO. 

The  world's  largest  exclusive  builders  of  gasoline, 
electric  and  Diesel  powered  shovels,  cranes  and  draglines 

1727  Steger  Building  28  East  Jackson  Boulevard 

CHICAGO,  ILLINOIS,  U.  S.  A. 
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of  construction 

Havemeyer  Truss 


For  all  types  of  buildings  having 
a  light,  live  load.  The  ideal  form 
of  economical  fireproof  construc¬ 
tion  for  floors  and  ceilings.  Write 
for  details. 


Simple, 
Economical, 
Ready  to  Place 


f/OOr  -> 


Ccifi'iy  Plasf«rffe^  Of)  toth 


Diagram  above  shows  typical  floor  and  ceiling  construction 
with  Havemeyer  Truss.  Can  be  used  either  on  steel  beams 
or  masonary  walls.  Standard  units,  spans  4  ft.  to  31  ft.  De¬ 
livered  ready  to  place.  Large  stocks  for  immediate  shipment. 

Truss  Plant:  AKRON,  OHIO 


WAREHOUSES  M  PRINCIPAL  CITIES 
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‘^CATERPILLAR^^  TRACTORS 

supply  the  power  and  traction  for  the  many  “short 
cuts"  of  resourceful  earth^movers! 

Working  in  untavorable  weather  is  a  short  cut 
— so  is  a  double  shift  when  time  is  short.  New  uses 
and  new  adaptations  reduce  time — so  do  heavier 
tools  that  make  the  most  of  “Caterpillar"  ruggedness. 

“Caterpillar"  equipment  arms  your  ingenuity 
with  the  tools  for  cost'cutting  and  profit-making ! 

There  is  a  **Caterpillar**  dealer  near  you 

Caterpillar  Tractor  Co. 

Executive  Offices:  San  Leandro,  California,  U.  S.  A. 

Factories:  Peoria,  Illinois  •  San  Leandro,  California 
New  York  Office:  50  Churrh  Street 

SuceesMor  to 

C.  L.  Be»t  The  Holt  Manufar*  TT/^T 

J.  Tractor  Co.  luring  Company  X  ^ 

BETTER  r  QUICKER  r  CHEAPER 


‘Caterpillar”  Prices 


$1850 


THIRTY 

{Smn  J.eat 

5TON 


$3000 


$5000 


PAT.  OFF. 


p  i  .  '  -ir 
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Designinq  Cental  Mixing  PUmts 
is  a  BL^'KNOX  Rei^onsil^ty 


The  construction  industry  has  proven  to  its  own  satisfaction 


that  central  mixing  plants  of  Blaw'Knox  design  and  manu 


facture  embody  everything  to  make  concreting  smooth'run 


ning  and  successful. 


Blaw'Knox  Central  Mixing  Plants  are 

F.  L.  Cranford  —  C.  H.  Locher  Inc.,  ,  ,  ,  .  > 

:nox  Central  Mixing  hard  at  work  on  many  jobs  prominent  in 


Plant  on  the  New  York  Subways.  engineering  WOrld,  aS  Well 


as  on  hundreds  of  smaller  jobs. 


use  a  Blaw-Knox  Central  Mixing 


They  are  designed  for  the 


particular  characteristics  of 


the  job;  whether  the  specifi 


cations  call  for  the  propor 


tioning  of  concrete  aggre 


gates  by  volume  or  by  weight 


— or  for  constant  concrete 


by  the  Inundation  System. 


Ask  Blaw-Knox  about 


Central  Mixing  Plants 


BLAW-KNOX  CO. 


601  Farmers  Bank  Bldg. 


Pittsburgh,  Pa. 


New  York-— 30  £.  42nd  St. 


Detroit— Lincoln  Bldf. 


Cleveland— —Union  Bldg. 


Bayard  A.  Warner  Ste. 


Birmingham— Brown*Marx  Bldg. 


Philadelphia— Colonial  Trust  Bldg 


Editorial  from  Aug.  5th,  1926, 


issue  of  Engineering  News-Record. 
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e  Bethlehei 


14 


September  30,  1926 


Market— E  N  G  I  N  E  E  R  I  N  G  N  E  W  S  -  R  E  C  0  R  D— Place 


iJ^xhibit  at  the  Sesqui- 
>^entennial  Exposition 


WE  CORDIALLY  invite  you  to  visit  our  exhibit  in  the  Mines,  Metal¬ 
lurgical  and  Transportation  Building  at  the  Sesqui-Centennial  Expo¬ 
sition  in  Philadelphia.  We  have  endeavored  to  make  our  display  one  that 
will  be  of  interest  to  those  associated  with  the  iron  and  steel  and  allied 
industries,  and  to  users  of  iron  and  steel  products,  and  at  the  same  time 
of  educational  value  to  visitors  in  general. 

Our  display  includes  not  only  a  great  diversity  of  rolled  steel  products 
but  also  examples  of  various  types  of  sp>ecial  machinery  and  equipment 
manufactured  by  Bethlehem,  as  well  as  photographic  views  of  manufactur¬ 
ing  operations  and  processes. 

A  visit  to  our  exhibit  offers  a  fine  opportunity  to  obtain  a  definite  idea  of  the 
great  variety  of  products  manufactured  by  Bethlehem  Steel  Corporation. 

Our  representatives  will  take  pleasure  in  giving  you  any  information  desired. 
BETHLEHEM  STEEL  COMPANY 

General  Offices:  BETHLEHEM,  PA. 
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HARDENED  PROOF  CONCRETE 


Eight  Years  Without  a  Jar 


Without  interruptions  by  floor  troubles  or  floor  repair  operations, 
the  procession  has  moved  steadily  ever  since.  Today  the  surface 
is  hard,  smooth,  and  dustproof  as  it  was  in  the  beginning  and  gives 
every  evidence  of  remaining  so  for  another  decade. 


The  firing  room  of 
T he  iUinoift  <•  I  a  s  h 
i'itmp9nv' s  Hridgeton . 
.V.  J.,  plant,  ivhert  a 
Mufittrfmilt  Fioor  ban 
re  moined  ttm  oo  t  h . 

hard  and  duMtpnfof 
during  eight  yearn  of 
heary  trucking. 


Write  floor  insurance  of  this  character  for  your  plant  or  your 
clients  by  specifying  “All  concrete  floors  shall  be  Masterbuilt.” 


THE  MASTER  BUILDERS  COMPANY 


CLEVELAND,  OHIO 

Sales  Offices  Factories  at  Cleveland 

In  One  Hundred  Cities  and  Irvington,  N.  1. 


There  is  very  little  difference  between  the  initial  cost  of  a 
Masterbuilt  concrete  floor  and  an  ordinary  concrete  floor. 
The  important  difference  in  cost  comes  after  a  few  years  when  the 
plain  floor  begins  to  show  the  wrinkles  of  age,  and  then  you  pay, 
and  pay,  and  pay. 


For  example,  eight  years  ago,  this  Masterbuilt  Floor  was  laid  in 
the  Bridgeton,  New  Jersey  plant  of  the  Illinois  Glass  Company  in 
areas  subjected  to  their  heaviest  trucking.  It  was  vitally  important 
that  the  new  concrete  surface  should  remain  perfectly  smooth, 
hard  and  dustproof,  because  jarring  and  jolting  over  a  rough  or 
dusting  cement  floor  would  ruin  the  newly  cast  glass  products. 


Common  labor,  union,  hour .... 
Common  labor,  non-union,  hour. 


New  t  ork  .\llanla 

Uallas  ( liirago 

Common  Labor 

.30 

. 87i:> 

. 25 

.30$i.50  .82': 

Miliiirapolitt  iViitrr  N«ii  l‘>iuiri«»ro  Mnntrral 


. 50$i.55  .55  .62':.  . 

.45(0  .60  .40(11.45  .50  .50  .3(>(o  .35 


You  can  drive  light  timber  and 
steel  sheeting  far  more  quickly 
and  economically  with  a 
McKiernan-Terry  “Labor 
Saver”  (No.  1,  2  or  3)  than 
with  common  hand  labor.  So 
why  study  cost  figures?  Just 
let  us  tell  you  a.feu'  instances  of 
the  many  in  which  these 
smaller  McKiernan-Terry ’s 
have  saved  time  and  money  for 
contractors,  here  and  abroad. 


McKiernan-Terry  drill  company 


PUe  Hammen — Lifting  Jacks 


Now  write  for  Bulletin  35.  Tells 
and  shows  all  you  want  to  know 
about  the  full  line  of  McKiernan- 
Terry  Hammers. 


Aaenriei  in  the  following  citien: 

Boston.  Chicago,  Pi'tsburKh.  Clovplaml.  D*-troit.  St.  Paul.  San  Franci»«> 
Columbus.  O..  New  Orleans.  Philatlelphia.  Portland.  Ore.,  Jaoksonville.  Fla.. 
Houston.  Texas,  Los  Angeles.  Calif. 


Foreign  Keprenentativen:  British  Steel  Piling  Co.,  London.  England 


13  PARK  ROW,  NEW  YORK 


Works  at  Dover,  N.  J. 


— there’s 
a  cheaper 
way  to  drive! 


AfKlERNAN-TERRY 

piemeer DouA/e-^ctrn^ J)JIe^a.znmers 
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I  Don’t  study  these  figures! 


SPENCER,  W 

^  Id 


FOUMliTlONS 


Deepest  Building  Foundation 
in  the  World 


&  PRENTIS 
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for  SHOVEL  •  DITCHER  •  CRANE 
SKIMMER  AND  DRAGLINE  WORK 


With.  Shovel  Attachments 


WORKING  in  a  sand  or  ^avel  bank  handling 
material  from  stock  pile  to  truck,  working 
in  a  borrow  pit,  or  grading  a  street  or  road  is 
ideal  work  for  an  Insley  Shovel.  It  will  handle 
from  200  to  450  cubic  yards  a  day  with  great 
efficiency  and  at  a  low  cost  by  virtue  of  its  speed 
of  operation,  and  will  dig  any  kind  of  material 
satisfactorily.  Its  first  cost  is  low,  and  it  is  strictly 
a  one-man  machine. 

Base  of  operation  must  accompany  speed  of 
operation  if  the  best  results  are  to  be  obtained. 
The  Insley  Shovel  is  easy  to  handle,  so  that  the 
operator  can  get  full  hourly  capacity  without  un¬ 
due  fatigue.  This  is  worth  money  to  the  owner. 

Write  for  Catalogue  No.  49  and  arrange  to  in¬ 
spect  one  of  these  machines. 


SKIMMER 


DRAGLINE 


Engineers  and  Manufacturers 
INDIANAPOLIS 

INCIFY 
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Owen  Clamshell  Buckets 
properly  installed  and 
operated  are  guaranteed  to 
do  a  bigger  day’s  work  in 
UNLOADING  SAND 
than  any  other  bucket  of 
the  same  weight  and  ca¬ 
pacity,.  or,  well — 

^  Write  Your  Own  ^ 
Guarantee ! 


The  OWEN  BUCKET  Co. 

160  2  Rockefeller  Building  Cleveland,  Ohio 

Baltimore  Chicago  Dalhis  Detroit  Los  Angeles  Minneapolis 
Philadelphia  Pittsburgh  New  York  Miami  Portland 
St.  Louis  San  Francisco  Tampa 
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tVM? 

jast  a  metal  pipe 
or  a  metal  pipe 
(1)  Uned  £  (t)ENCASED  in 

»)REIMFORCED 

cmiatETE?. 


Sewer 

Culvert 

Pressure 

Sub-Aqueous 

LOCK  JOINT  PIPE  CO. 

Ettablithtd  I90S 

9  Rutledge  Ave.,  AMPERE,  N.  J. 

CHICAGO 
DENVER 
KANSAS  CITY 


A96IC 

Steel  Cylinder 
Reinforced 

Concrete  npe 

for  Higher  Heads 


1 


Market— E  NGINEERING  NEWS-RECOR  D— PIw# 


VoL  97,  No.  14 


Hand  in  hand  with  progress — 

In  the  busiest  construction  areas  you’ll  find 
many  a  Massillon  at  work  digging  a  new 
foundation.  Where  progress  is  greatest 
and  construction  must  be  carried  on  rapidly 
with  modern  equipment,  the  Massillon 
proves  its  value  as  it  has  in  all  its  fields. 

MASSILLOM 

STEAM  SHOVELS 

Built  by 

Steam  Shovel  Division 

The  Russell  &  Company  Massillon,  Ohio,  U.S.  A. 


The 

experienced 

digger 

understands 

value 
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''I'HIS  Marion  Type  32  steamer  is  diR- 
^  png  trench  18  feet  deep.  It  has  a 
30foot  dipper  stick.  No,  they  didn’t  put 
a  couple  extra  tons  of  coal  in  the  cab  for 
ballast.  It’s  just  a  good  example  of  the 
inherent  stability  of  all  Marions;  the  re> 
suit  of  being  built  compact  and  low,  of  a 
large-diameter  roller  path,  of  crawlers 
long  enough  to  prevent  rocking  without 
being  long  enough  to  bang,  of  plus 
dimensions  everywhere  strength  and 
weight  are  needed,  of  a  safety  factor 
that  fortifies  against  the  unusual.  This 
job  is  deep  stuff  for  any  shovel,  but  it 
is  not  too  deep  for  a  Marion. 


Write  for  bulletins  describing  Marion  Small  Revolving  Shovels,  of  which  there 
are  three  sizes:  1  yd,  VA  yd.,  and  VA  yd,  all  convertible  to  crane  or  dragline 

THE  MARION  STEAM  SHOVEL  CO.,  MARION,  OHIO 

E»t*bJiah«d  1884 


Powet  Shovels  ^ 


'■i- 


\ 


/ 
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O  L  1 


iUCYRUS 


Let  Your  Business  Grow 


I' 

■ 

• 

NEW  YORK 

CHICAGO 

BIRMINGHAM 

SAN  FRANCISCO 

PITTSBURGH 

TOKYO 

/ 

LONDON  1  1 

1 

JReason 

X 


WEIGHT  doesn't  mean 
power,  in  man  or  machine. 

It’s  the  way  power  is  applied 
that  gives  the  little  athlete  the 
advantage  over  the  big  undevel¬ 
oped  bruiser.  * 

Light  weight  is  essential  in  a 
shovel  or  crane  for  easy  hand¬ 
ling,  for  quick  movement  and 
economy  of  effort.  Great  power 
is  also  essential  to  lick  the  tough 
jobs  that  are  so  frequently  met 
in  excavating.  Neither  end 
should  be  gained  at  the  expense 
of  the  other. 

Here  then  was  another  two  way 
problem — to  achieve  greater 
power  with  no  addition  of 
weight.  It  required  new  methods 
to  do  it — Lorain  7S  methods.  A 
new  drive  principle  secured 
more  power  through  a  more 
direct  drive.  It  cut  down  weight 
by  reduction  of  parts.  It  cut 
out  lost  motion.  It  reduced 
friction.  The  Lorain  7S  bulle¬ 
tin  explains  this  new  drive  prin¬ 
ciple  and  other  reasons  why  this 
machine  can  lick  your  big  enemy 
— Overhead. 

The  Lorain  75  is  the  champion 
athlete  of  excavating  machines. 
It  is  capable  of  feats  of  power 
all  out  of  proportion  to  its  size. 


Two  Lorain  75s  digging  coral  rock  for  the  Highway  Construction  Co^ 
at  Miami,  Fla. 


Results— that*s  it 

‘OHOVEL  functioning  beyond  expecta- 
tions,**  says  Charles  F.  Puff,  Philadelphia, 
in  a  telegram. 

“The  State  Department  gave  us  43,000  yards 

in  June  and  July . at  least  75%  rock**, 

writes  Boso  and  Ritchie,  Ravenswood,  W.  Va. 

Every  day  brings  enthusiastic  telegrams  and 
letters  from  Lorain  75  owners.  Satisfaction 
everywhere — and  why? 

Because  the  Lorain  75  has  the  stuff  in  it.  It 
does  all  that  was  promised  and  heaps  besides. 
No  necessity  for  claims  as  to  what  it  will  do 
— the  Lorain  75  performs. 

We  will  show  you  what  it  has  done  and  what 
it  is  doing — at  surprisingly  low  cost  and  with¬ 
out  breakdowns. 

After  the  job  is  finished  and  your  ledger 
shows  your  profit — that*s  when  you*ll  be  glad 
you  bought  a  Lorain  75. 


I  f  .j If 

i  H  1^  I  I II  M  II I 
Stiovels-Clamsuells-Draglines 

Steam  .  Gasoline  or  ElcctriCrMvmnted  On  . 

The  Center  Drive  Truck 


\ 
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Bidlding 
Profits  as  WeU 
as  Brtdges 

All  jobs  are  alike  to  a 
^Browning  Locomotive 
Crane.  It  doesn’t  make  a  par¬ 
ticle  of  difference  whether  they 
are  helping  in  the  erection  of  a 
new  structure,  handling  coal, 
working  around  an  industrial 
plant  or  steel  mill  or  on  scrap¬ 
handling  duty — Brownings 
save  money  in  material  hand¬ 
ling  on  them  all. 

Such  construction  features  as 
independent  rotating  engines, 
perfected  locomotive  crane 
boiler,  one-piece  rotating  base, 
riveted  construction,  cen¬ 
tralized  control  and  vertical 
reversible  engines  assure 
maximum  operating  effi-' 
ciency  with  minimum 
upkeep. 

On  the  construction  of  the 
PennsylvsLnia  bridge  over 
Becks  Run  at  Pittsburgh, 
Pa.  (M.  J.  McMenamin,  con¬ 
tractor)  the  Browning  vertical 
engine  feature  was  a  decided 
factor  in  favor  of  the  Brown¬ 
ing.  The  vertical  engine  eli¬ 
minates  all  lateral  vibration. 

For  full  information  why 
Brownings  work  harder  and 
last  longer — write  the  home 
office  or  any  branch. 

The  browning  crane 

COMPANY 

14XM  Waterloo  Roo4 
CLBVBLAND,  OHIO,  U.  S.  A. 

Now  York  Phllodolphlo  Cktoogo 
Plttskorgk  StimloskOM  St.  Lo«U 

SaleB  Agents; 

Portland  Los  Angeles  San  Prandsco 
Montreal  London,  England 


IXXXmcmVECRANES  AND  BUCKETS 
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The  Universal  One-Man  Hand  Hammer  Drill 


Jackhamer 


The  “Jackhamer”  is  a  forged  steel 
machine — one  made  to  withstand  the  most 
severe  duty.  It  is  economical  in  the  use  of 
air.  Rubber  grips  on  the  handle,  an  easily 
operated  and  reliable  steel  holder,  and  an 
effective  hole-blowing  device  all  add  to 
the  ease  of  operation. 

There  are  si.\  sizes  of  “Jackhamer” 
Drills,  so  that  it  is  always  posiblc  to  select 
a  suitable  machine  for  the  work  at  hand. 

BAR-33,  21K’  lbs.;  BBR-13,  37  lbs.; 
R-12,  40  lbs.;  BCR-430,  45  lbs.; 
DCR-23,  55  lbs.;  DDR- 13,  73  lbs. 


The  “Jackhamer”  Drill  is  the  answer 
to  practically  all  surface  rock  drilling 
problems.  One  of  these  lightweight, 
self-rotating,  hand  hammer  drills  will 
put  down  holes  as  deep  as  25  feet,  aver¬ 
aging  from  100  to  150  feet  per  day  in 
hard  rock. 

A  one-man  drill.  It  can  be  used  wher¬ 
ever  the  operator  can  get  a  foothold — on 
ledges,  in  trenches,  in  building  e.xcava- 
tions,  in  quarries  —  anywhere.  The 
“Jackhamer”  takes  no  time  for  set-up, 
and  holes  can  be  drilled  easily  at  any  angle. 


INGERSOLL-RAND  COMPANY,  11  BROADWAY,  NEW  YORK 


Offices  in  principal  cities  the  world  over 

ClCTel.md  Houfrhtnn  Now  Orleans 

Dallas  Joplin  i’hiladolphia 

Denver  Knoxville  Pittshurifh 

Detro't  Los  Anxeles  I’ottsville 

Duluth  New  York  San  Franeiaeo 

El  Paso 

For  Canada,  refer  Canadian  Ingertoll-Rand  Co.,  Limited,  260  St.  James  St.,  Montreal 


Atlanta 

Hirminrham 

Boston 

Ruflalo 

Butte 

Chicago 


Salt  l.ake  City 

Sorantpn 

Seattle 

St.  Louis 

St.  Paul 

Waehtnrton 


296-JD 
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Municipal 

Engineers— 

86%  endorse  one  method 
of  proteaing  metal 


NICI  PAL  engineers 


strongly  favor  red- 
lead  for  protecting  metal 
against  corrosion.  This 
fact  was  brought  out  by  re¬ 
plies  to  a  questionnaire  re¬ 
cently  sent  out  by  a  prom¬ 
inent  engineering  organization. 
Thirty-six  of  the  42  who  re¬ 
plied,  or  86  per  cent,  said  they 
use.  specify  or  recommend  pure 
red-lead. 

This  only  confirms  the  al¬ 
ready  convincing  evidence  of 
the  wide  use  of  red-lead  by  the 
engineering  profession.  The 
same  questionnaire  sent  to  the 
municipal  engineers  was  also 
sent  to  representative  men  in 
other  groups. 

Here  is  what  the  others  said: 
Forty-one  of  the  46  railway 
engineers  who  replied  to  the 
questionnaire  also  said  they 
use,  specify  or  recommend 
pure  red-lead.  Twenty  out  of 
26  structural  engineers;  40  out 
of  43  federal,  state  and  county 
engineers;  18  out  of  20  con- 


— and  their  practice 
coincides  with  that  of 
five  other 

groups 


engineering 


fact  that  wherever  men  are 
faced  with  the  question  of 
metal  surface  protection, 
red-lead  is  the  accepted 
material. 


suiting  engineers;  and  24  out 
of  28  industrial  engineers  said 
the  same.  In  view  of  the  many 
paints  on  the  market  the  agree¬ 
ment  of  these  men  is  remark¬ 
able.  It  is  an  unanswerable 
argument  for  the  effectiveness 
of  red-lead  paint. 

Oil  and  gas  men,  too 

In  addition  to  these  engineers, 
men  in  the  oil  and  gas  indus¬ 
tries,  w  ho  are  vitally  concerned 
with  construction  and  mainte¬ 
nance  of  millions  of  dollars’ 
worth  of  iron  and  steel  equip¬ 
ment,  were  questioned  in  the 
same  way.  The  replies  showed 
that  the  same  practice  of  using 
red-lead  was  as  generally  ad¬ 
hered  to  by  these  industries. 
And  so  it  seems  to  be  a  proved 


Use  Dutch  Boy  red-lead 

The  highest  grade  red-lead  is 
Dutch  Boy  red-lead.  It  is  used 
and  recommended  by  the 
country’s  leading  engineers. 
You  can  get  it  in  either  the 
paste  or  liquid  form.  The  liquid 
comes  in  the  natural  orange-red 
for  next-to-metal  coats,  and 
also  in  browns,greens  and  black 
for  finishing  coats.  The  paste  is 
obtainable  in  the  natural  or¬ 
ange-red  and  may  be  shaded  to 
any  desired  dark  color. 

We  maintain  a  special  tech¬ 
nical  staff  who  are  always  glad 
to  help  in  the  solution 
of  painting  problems. 
Write  nearest  branch. 


Dutch  Boy  Red-Lead 


NATIONAL  LEAD  COMPANY 

New  York,  III  Broadway;  Boston,  MI  State  Street; 
Buffalo,  I  i60ak  Street;  diicago, 900  West  l8th  Street; 
Cincinnati,  659  Freeman  Avenue;  Cleveland,  8ao  West 
Superior  Avenue;  St.  Louii,  72a  Chestnut  Street;  San 
Francisco,  48;  California  Street;  Pittsburgh,  National 
Lead  &  Oil  Co  of  Pa.,  316  Fourth  Avenue;  Phila¬ 
delphia,  John  T.  Lewia  U  Bros.  Co., 437  Cbeatout  Street. 
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foui  the  Stroke 

oif  a  File- 

every  replacement,  every  part, 
will  fit  exact  and  true,  when  you 
order  new  parts  for 

Coffin  Standardized 
SLUICE  GATES 

These  are  the  only  standardized 
sluice  gates  with  absolutely  inter¬ 
changeable  parts. 

At  great  expense  we  have  now  become  com¬ 
pletely  equipped  with  designs,  pattern  and 
tool  equipment,  consisting  of  jigs,  templates, 
fixtures,  etc.,  for  manufacturing  any  of  our 
standard  sizes  and  styles  to  the  best  advan- 
tage.  We  are  enabled  to  give  you  speedier 
I  service  at  less  cost  than  has  ever  been  possi- 
ble.  These  parts  are  clearly  marked  and 
\ rapid  service  departments  are  maintained 
'  /  l  for  your  convenience. 


Check  Velves  Sluice  Gate* 

Flep  Valve*  OFFICE  AND  WORKS:  NEPONSET  Gate  Valvea 
Foot  Valvea  Suburb  of  Boiton,  Mui.  Butterfly  Valves 

Sewer  Gates  representatives:  Fire  Hydrant* 

Turk,  N.  T.,  Rerarn  A  Lana,  Inc.,  50  Church  St.  Chlcaao.  HI..  H.  W.  Evan*  Co..  510  North  Dearborn  St. 

Philadelphia,  Pa.,  DeHuff  *  Hopkin*.  MorrU  Blda.  Rocheater.  N.  Y..  Stone  Co..  Can”-  erce  Rida. 

San  Franeiieo,  Calif.,  Then.  E.  Dredae.  Monadnock  Ride.  Toronto,  Ont.,  The  .Arthur  S.  I.eHrh  Co..  I.td.,  1I2.T  Bay  Slreet 

nevelaud,  Ohio.  Tomlinson  Steam  Specialty  Co..  1597  St.  Clair  Ave.  Montreal,  (toe.,  Strriliia  Enalnecrina  Co.,  317  ITnlon  Ave. 

Dalla*,  Texas,  Morey  A  Morey,  Praetorian  Bid*. 
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^^Contraction  cracks 
can  easily  be  avoided 

says  Clifford  Older  i 


IT  is  well  known  that  concrete  pavements 
expand  and  contract  due  to  changes  of 
temperature  and  changes  in  the  mois¬ 
ture  content  of  the  concrete,”  said  Clifford 
Older,  nationally  known  authority  on  con¬ 
crete  highway  construction  and  a  former 
Chief  State  Highway  Engineer  of  the  State 
of  Illinois,  before  a  recent  meeting  of  the 
South  Side  Improvement  Association  of 
Park  Ridge — one  of  Chicago’s  leading  sub¬ 
urbs. 

“But  contraction  cracks  can  easily  be 
avoided  by  dividing  the  pavement  into  slabs 
sufficiently  small  so  that  the  frictional  re¬ 
sistance  does  not  develop  excessive  tensile 
stresses  in  the  concrete  or  the  steel  rein¬ 
forcement  used.  Trouble  due  to  the  com¬ 
pressive  stresses  set  up  by  expansion  may 
be  minimized  by  using  concrete  of  uniform¬ 
ly  high  resistance  to  compressive  stresses— 
but  even  then  it  can  more  certainly  be  avoid¬ 
ed  by  the  introduction  of  a  proper  yielding 
material  between  sections. 

“Experience  indicates  that  the  aggregate 
thickness  of  expansion  joint  material  per  100 
feet  of  road  should  be  about  double  the  free 
expansion  to  be  provided  for,  or  about  one 
and  one-half  inches  per  100  feet  of  pavement. 
Good  expansion  joint  material,  one-half  inch 
thick,  properly  placed  at  about  30-foot  inter¬ 
vals,  gives  excellent  results. 


Clifford  Older,  of  the  firm  of  Conaoer,  Older  and  Quin¬ 
lan,  Consulting  Engineers,  140  South  Dearborn  Street, 
Chicago.  Mr.  Older  is  a  noted  authority  on  concrete 
highway  construction.  He  was  formerly  Chief  State 
Highway  Engineer  of  the  State  of  Illinois,  and  is  largely 
responsible  for  the  magnificent  concrete  highway  system 
of  that  state. 


For  many  years  Carey  Elastite  Expansion  Joint  has 
been  the  choice  of  successful  engineers  and  builders, 
everywhere.  Today,  enough  Carey  Elastite  Bzpan. 
sion  Joint  is  in  use  to  carry  out  Mr.  Older’s  recom¬ 
mendation  on  a  concrete  road  37,000  miles  long,  7 
inches  thick  and  18  feet  wide. 


THE  PHILIP  CAREY  COMPANY 
Lockland,  Cincinnati,  Ohio 


Carey  Elastitie  Expansion  Joint  consists  of  two  substantial  layers  of 
asphalt-saturated  felt,  between  which  is  interposed  a  heavy  body  of 
asphalt  compound,  the  whole  being  inseparably  bonded  together  in  sand¬ 
wich  form  by  mechanical  pressure.  Behind  it  is  the  reputation  of  The 
Philip  Carey  Manufacturing  Company— a  reputation  based  on  fifty- 
three  yeen  of  successful  service  to  the  building  trades. 


How  Carey  BImatito  Expansion 
Joint  is  used  around  grating  and 
in  curb  and pavemantconatruction 
in  Park  Ridge  —  a  progroaaire 
Chicago  aiiburb. 


Expansion 

UOINT 


mmi$ 


WELDING  AND  CUTTING  APPARATUS 
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Courtesy  Ttie  Flelschmtn  Company 

From  Circuses  to 

Today  comes  a  you  are  or 

wire  from  a  sawmill  what  business  you 

in  the  north  woods  for  a  are  in  —  Ryerson  will 

barrel  of  chain.  Yesterday  a  take  care  of  you.  There  are  six 

circus  phoned  for  eight  beams  large  SteebService  plants  with 

and  some  bolts,  while  hundreds  complete  stocks  of  everything 

of  orders  from  manufacturers,  in  iron  and  steel  waiting  to 

builders  and  others  come  in  and  serve  you.  Save  time  and  money 

are  shipped  out  in  record  by  ordering  from  the  plant  near' 

est  your  job  or  shop.  Shipment 
It  makes  little  difference  where  is  immediate. 

Bart  Plates  Reinforcing  Steel 

Shapes  Sheets  Firmtread  Plates 

Structurals  Rivets  Forging  Bars 

Rails  Bolts  Bille't 

Shafting  Wire  Tumbuckles 

Strip  Steel  Chain  Babbitt  Metal 

Write  for  the  Ryerson  Journal  and  Stock  List 
the  “key"  to  Immediate  Steel. 

Joseph  T.  Ryerson  &  Son  ihc. 

ISTABLISHIO  less 

PLANTS:  CHICAGO  ST.  LOUIS  DETROIT  NEW  YORK 

MILWAUKEE  CINCINNATI  BUFFALO  BOSTON 

REPRESENTATION  INi  DENVER  LOUISVILLE  SAN  FRANCISCO  JERSEY  CITY 
MINNEAPOLIS  TULSA  HOUSTON  LOS  ANOELES  NEWARK 


Boiler  Tubes 
and  Fittings 
Alloy  Steel 
Tool  Steel 
Small  Tools 
Machinery,  etc. 


A  Consolidation  of  Engineering  News,  Engineering  Record  and  The  Contractor 
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this  time  only  prives  to  the  applicant  a  prior  lien  on 
such  indefinite  rights  to  develop  power  in  the  St.  Law¬ 
rence  as  the  State  of  New  York  may  possess  in  the 
southern  half  of  the  river.  Similar  rights  in  the 
northern  half  vest  with  the  Province  of  Ontario  and  the 
rights  of  both  are  subject  to  the  indisputable  rights  of 
the  Government  of  the  United  States  on  the  one  hand 
and  of  the  Dominion  of  Canada  on  the  other  over 
navigable  waters.  Before  any  dam  can  be  built  across 
the  international  section  of  the  St.  Lawrence  River, 
four  sovereign  powers  must  come  to  an  agreement  as  to 
the  type  of  structure  and  the  conditions  under  which 
it  is  to  be  built,  and  no  one  of  the  powers  can  bring 
pressure  upon  all  of  the  others  in  order  to  force  an 
agreement.  The  New  York  action  significantly  coming 
a  month  before  election  looks  like  little  more  than  a 
gesture. 


For  All  Engineers 

Few  engineers  will  ever  be  called  upon  to  design  or 
to  build  a  1,700-ft.  suspension  bridge,  but  every 
engineer  worthy  of  the  name  is  interested  in  the  details 
of  such  design  and  construction.  For  a  great  bridge 
comes  near  being  the  crowning  effort  of  the  engineer’-^ 
art  and  to  know  something  of  how  such  monuments  are 
built  is  a  necessary  part  of  every  engineer’s  education. 
To  supply  the  needs,  then,  of  the  general  engineer  and 
not  neces.sarily  to  inform  the  comparatively  small  circle 
of  bridge  experts  the  article  which  starts  in  this  issue 
has  been  prepared.  No  bridge  ever  had  a  more  thorough 
preliminary  study  or  a  more  careful  application  of  both 
precedent  and  research.  For  that  reason  fully  as  much 
as  for  the  specific  details  which  are  explained  the  article 
should  interest  every  engineer,  whatever  his  specialty. 


October  Warning 

Reports  of  near  zero  weather  from  the  Northwest 
.  remind  us  to  look  at  the  calendar  and  looking  we 
see  that  October  is  hard  upon  us.  October  means  frost 
at  night,  cool  mornings  and  slowly  rising  mercury  to  a 
midday  genial  warmth  which  deceives.  Concrete  build¬ 
ers  take  warning.  Every  one  of  you  knows  that  con¬ 
crete  does  not  set  up  in  freezing  weather;  nearly  every 
one  knows  that  in  that  chilly  range  between  32  and  50 
degrees  concrete  sets  up  but  slowly.  But  failures  every 
autumn  show  clearly  enough  that  mere  knowledge  is  a 
slender  reed  where  practice  does  not  follow.  It  is  a 
trite  warning  we  give,  but  a  serious  one.  Watch  your 
concrete  and  your  thermometer  these  fall  days.  Frozen 
concrete  means  early  collapse  at  the  worst,  and  early 
disintegration  at  the  best.  Concrete  placed  in  the  dan¬ 
gerous  forties  without  the  simple  precautions  too  well 
known  to  repeat  means  delayed  setting,  with  probable 
collapse  from  too  early  form  removal. 


Mosquito  Triumphans 

From  all  over  the  rain  soaked  East  come  reports  of 
a  mosquito  plague.  The  victims,  slapping  and 
scratching,  take  it  with  Job-like  patience  or  irate  re¬ 
sentment,  as  their  temperaments  react,  but  they  all 
accept  with  unquestioning  confidence  the  theories  of  the 
experts  as  to  the  cause  of  this  most  pestiferous  of  the 
minor  annoyances  that  man  is  heir  to.  How  much 
longer  are  the  entomologists  to  be  allowed  to  point  out 
this  cause  without  offering  pragmatic  proof?  They 
cleaned  the  mosquitoes  out  of  Panama,  but  they  cannot 
clean  up  Cape  Cod  or  New  Jersey.  Is  it  possible  that 
the  gentlemen  who  pursue  so  inquisitive  a  nose  into  the 
life  habits  of  the  winged  pe.sts  have  missed  something? 
Is  it  not  time  that  some  proof  were  advanced  that  the 
money  expended  in  mosquito  prevention  in  the  tem¬ 
perate  North  has  really  had  any  result?  The  mosquito 
continues  to  come  and  go  at  his  own  sweet  will,  and 
swamp  drainage  and  gutter  inspection  availeth  little. 
The  pure  science  which  theorizes  on  the  mosquito  may 
be  basically  correct ;  the  practical  results  of  that  theoriz- 
izing  are  a  lamentable  failure. 


Mostly  a  Gesture 

New  YORK  State’s  water  power  commission  is 
going  ahead  with  its  plans  for  the  licensing  of  a 
private  corporation  to  develop  w’ater  power  on  the  St. 
Lawrence  River.  Some  months  ago,  the  state  engineer, 
a  member  of  the  commission,  outlined  terms  on  which 
a  license  would  be  issued.  Now  these  terms  have  been 
formally  adopted  by  the  commission  and  it  will,  on 
Oct.  15,  hold  a  final  public  hearing  on  the  two  applica¬ 
tions  for  preliminary  permits  which  are  before  it.  Both 
applicant  companies  have  strong  financial  backing  and 
the  indications  are  that  both  will  accept  the  conditions 
enumerated  by  the  commission,  thus  putting  the  com¬ 
mission  in  a  position  to  issue  a  preliminary  permit  to 
whichever  one  seems  to  offer  the  state  the  ’most  advan¬ 
tageous  proposition.  These  developments  are  interest¬ 
ing,  but  largely  from  an  academic  point  of  view  because 
any  permit  which  the  State  of  New  York  may  issue  at 


Where  It  Listeth 

The  vagaries  of  rainfall  are  unexplainable.  The  past 
week  exemplifies  once  more  this  oft-made  observa¬ 
tion.  In  the  Middle  West  large  areas  of  harvest  high 
fields  are  flooded  out  with  high  water  which  might  be 
expected  in  the  spring  when  melting  snow  adds  its  vol¬ 
ume  to  the  falling  rain,  but  which  is  rare,  and  some 
cases  unique,  in  this  particular  territory  in  the  autumn. 
And  in  New  York  City,  which  has  been  to  its  residents 
a  succession  of  rainstorms  for  a  month,  the  city  authori¬ 
ties  are  issuing  warnings  against  water  waste  because 
the  Catskill  area,  a  hundred  odd  miles  away,  has  been 
experiencing  so  great  a  drought  as  to  leave  the  city's 
reservoirs  there  in  a  dangerous  state  of  depletion. 
When  it  comes  to  rain  anything  can  happen. 
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Capacity  to  Pay 

Last  week  at  a  meeting  in  Philadelphia.  Charles  Piez. 

j  of  the  Link-Belt  Company,  reminded  his  hearers  of 
a  fundamental  of  industrialism  that  is  too  often  for¬ 
gotten.  “Though  the  employer  owns  the  shop  and 
equipment”  he  said,  “though  he  controls  the  manage¬ 
ment  and  the  policy,  though  he  exercises  the  right  of 
hiring  and  firing,  in  the  final  analysis,  his  responsibility 
consists  of  finding  a  market  in  which  he  can  dispose  of 
the  labor  of  his  workers.  That  being  the  case  the  price 
he  fixes  for  a  unit  of  labor  cannot  be  .satisfactory  to  the 
worker  alone;  it  must  be  satisfactory  to  the  purchaser 
as  well.  .  .  .  The  employer  in  a  free  and  competitive 

market  neither  fixes  the  rates  of  wages,  nor  does  he. 
except  in  an  intermediate  capacity,  actually  pay  them. 
They  are  fixed  and  paid  for  by  the  purchasers  of  the 
commodities  of  which  the  worker’s  labor  is  a  component 
part.  .  .  .  The  employer’s  attitude  toward  wages, 

therefore,  is  a  compromise  between  the  expectations  of 
the  workers  and  the  willingne.ss  of  the  purcha.ser  to 
pay.”  This  is  a  les.son  the  building  trades  may  take  to 
heart.  In  an  expanding  market,  the  contracting  builders 
can  continue  to  meet  the  demands  for  more  and  more 
money  for  labor.  Saturation  is  bound  sooner  or  later  to 
occur  in  construction;  the  marginal  structure  wdll  in¬ 
crease.  that  is  the  one  which  will  be  built  if  it  is  to  cost 
so  much,  but  which  can  be  done  without  if  the  price  goes 
higher.  There  are  signs  that  such  a  point  is  near.  If 
building  labor  is  wise  it  will  take  heed  of  its  prospective 
effect  first  on  demands  for  higher  pay  and  then  upon 
the  existence  of  enough  work  to  go  around. 


Desmond  FitzGerald 

T  FALLS  to  the  lot  of  but  few  engineers  to  live  as 
long,  as  fully  and  usefully  as  did  Desmond  Fitz¬ 
Gerald.  His  motto  as  a  beginner  was  to  do  everything 
he  undertook  as  well  as  it  could  possibly  be  done,  even 
though  it  were  the  sharpening  and  marking  of  stakes 
which  attracted  the  attention  of  the  engineer  above 
him  at  the  very  outset  of  his  career.  But  he  went  far 
beyond  that.  He  pioneered  and.  still  living  up  to  his 
motto,  contributed  materially  to  the  advancement  of  his 
profe.ssion.  of  science,  and  of  mankind.  This  is  enough 
to  make  a  marked  man  but  it  was  only  part  of  the  life 
of  De.smond  FitzGerald.  He  joined  culture  with  utility. 
Witness  his  tree  and  shrub  planting  around  Chestnut 
Hill  reservoir  before  such  ornamentation  was  as  com¬ 
mon  as  now,  his  highly  artistic  w’ork  as  a  photographer 
of  natural  scenery  at  home  and  abroad,  and  the  art 
treasures  with  which  he  filled  his  home  until  it  over¬ 
flowed  and  they  filled  a  large  gallery,  which  for  many 
years  was  thrown  open  to  the  public.  Although  retir¬ 
ing  from  engineering  work  a  number  of  years  ago,  as 
w’ell  he  might  at  his  age  and  with  his  achievements, 
Mr.  FitzGerald  set  an  admirable  example  by  continuing 
his  broader  activities  to  the  end  of  his  fourscore  years. 
This  he  could  not  have  done  so  fully  and  effectively  if 
he  had  not  gone  beyond  the  common  lines  of  profes¬ 
sional  work  early  in  life. 

How  long  this  dean  of  the  profession  outlived 
those  who  were  actively  engaged  in  engineering 
a  half  century  ago  is  shown  by  the  list  of  members  of 
the  American  Society  of  Civil  Engineers  w'ho  attended 
the  Boston  convention  of  1878,  as  reported  in  Engineer¬ 


ing  Neu's  of  June  27,  1878,  in  which  he  took  a  leading 
part  as  chairman  of  the  excursion  committee.  Long 
gone  are  most  of  those  on  the  list,  even  though  a  goodly 
number  of  them  must  have  been  younger  than  Mr. 
FitzGerald. 

That  a  broader  outlook  on  the  busy  world  and  con¬ 
tinued  activity  and  interest  in  many  of  the  higher 
things  of  life  had  so  much  to  do  with  attaining  so  ripe  an 
age  there  can  be  no  doubt.  The  lesson  to  younger  engi¬ 
neers  is  obvious.  In  fact  few  are  too  old  to  profit  by 
it  to  some  extent. 

Compulsory  Railway  Electrification 

EW  YORK’S  railway  electrification  law  has  been 
declared  unconstitutional.  This  law,  knowm  as  the 
Kaufman  act,  passed  by  the  State  Legislature  in  1923, 
required  that  all  railways  within  the  limits  of  cities  of 
a  population  of  1,000,000  or  more,  or  within  the  limits 
of  a  city  adjoining  such  city,  must  be  operated  by  elec¬ 
tricity  after  Jan,  1,  1926.  Subsequently  the  State 
Public  Service  Commission  was  authorized  to  extend 
the  limiting  date  for  not  more  than  five  years.  Curi¬ 
ously,  the  court  which  found  the  law  unconstitutional 
did  not  base  its  findings  upon  the  principal  grounds 
upon  which  the  law  had  been  attacked,  that  of  violating 
the  fourteenth  amendment  of  the  Constitution  in  de¬ 
priving  the  railways  of  their  property  without  due 
process  of  law,  but  on  the  grounds  that  the  state  law 
conflicts  with  the  powers  of  the  federal  government  over 
interstate  commerce.  Congress  having  vested  the  Inter¬ 
state  Commerce  Commission  with  authority  to  dictate 
what  type  of  locomotive  shall  be  used  by  the  railways. 
This  seems  like  a  far-fetched  interpretation  of  the  law, 
but  it  may  be  that  the  judges  of  the  court,  believing 
the  law  to  be  unjust,  have  decided  that  this  in¬ 
terpretation  is  more  likely  to  be  sustained  as  a  point 
of  law  in  the  higher  courts  than  would  a  finding  under 
the  fourteenth  amendment. 

However,  aside  from  the  legal  features  or  merits  of 
this  particular  case,  the  finding  of  such  a  law  uncon¬ 
stitutional  is  in  the  best  interests  of  the  country  in 
general.  If  a  state  legislature  can  order  railroads  to 
make  large  expenditures  without  the  responsibility  of 
providing  the  same  railroad  with  just  compensation 
for  the  expenditures,  there  seems  to  be  nothing  to  pre¬ 
vent  such  action  being  carried  still  further,  as  was  done 
in  Buffalo,  N.  Y.,  where  the  city  fathers  passed  an 
ordinance  requiring  all  railways  to  electrify  their  lines 
within  the  city  limits.  Most  cities  and  states  would 
prefer  to  see  the  railways  within  their  limits  electrified, 
but  the  expense  of  such  work  is  great,  and  the  local 
governing  bodies  can  hardly  be  expected  to  consider  the 
possible  greater  needs  of  parts  beyond  the  limits  of 
their  control  and  direct  interest.  Some  body  with 
responsibilities  to  stockholders  and  users  alike  must  be 
empowered  with  decision  in  such  matters. 

Orders  which  require  large  expenditures  by  the  rail¬ 
ways,  whether  they  be  for  railway  electrification  or  for 
the  elimination  of  grade  crossings,  where  they  cannot 
be  arranged  for  by  mutual  agreement  between  the  rail¬ 
way  companies  and  the  cities  or  states  concerned,  should 
not  come  from  the  local  government,  but  should  come 
from  the  agency  of  the  federal  government  which  con¬ 
trols  the  finances  of  the  railroad  company,  the  Inter¬ 
state  Commerce  Commission. 
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Misunderstood  Engineering 

IT  HAS  become  more  or  less  popular  to  marvel  at  what 
the  engineer  does,  to  rhapsodize  over  his  high  build¬ 
ings  and  his  mighty  dams,  to  canonize  him  as  the 
prophet  of  the  future.  Unfortunately  for  the  engineer 
this  enthusiasm  stops  there  and  rarely  goes  so  far  as 
to  be  reflected  in  the  income  tax  that  the  engineer  pays. 

It  is  as  though  the  public  felt  that  to  be  able  to  bend 
the  will  of  nature  to  serve  man  was  in  itself  sufficient 
reward.  However  that  may  be,  it  takes  a  major  catas¬ 
trophe  like  the  San  Francisco  earthquake  or  the  Florida 
hurricane  to  show  the  engineer  that  this  worship  of 
what  he  does  is  the  wor.ship  of  the  mysterious,  a 
manifestation  of  man’s  hereditary  propensity  to  admire 
what  he  does  not  understand. 

The  press  reports  from  Florida  make  this  very  clear. 
These  reports  are  written  by  trained  observers,  men 
whose  duty  it  is  to  interpret  the  common  view’,  to  see 
things  that  the  man  on  the  street  wants  seen,  and  to 
.satisfy  the  common  desire.  And  yet  in  the  deluge  of 
words  that  has  come  out  of  Florida  since  September  18 
there  has  been  practically  nothing  that  would  indicate 
that  those  whose  duty  it  is  to  tell  what  happened  there 
have  any  notion  of  the  service  that  engineers  render 
or  the  significance  of  that  service  in  providing  the  habi¬ 
tations  and  the  structures  and  the  machinery  that  make 
a  modern  city  livable. 

The  newspaper  man,  to  be  sure,  has  a  self-manu¬ 
factured  notion  of  what  he  considers  “human  interest.” 

It  is  a  little  hard  to  define  but  it  may  be  illustrated 
by  saying  that  a  reporter  in  Miami  on  that  awful 
Saturday  w’ould  have  considered  his  fortune  made  if 
he  had  found  a  mother  cat  caring  for  a  brace  of  puppies 
under  one  of  the  overturned  boats  in  Royal  Palm  Park. 

It  may  be  more  specifically  illustrated  by  the  fact  that 
of  the  hundreds  of  photographs  submitted  to  this  office 
by  the  press  associations,  fifty  per  cent  are  of  small 
boats  washed  up  on  a  beach,  w’hich  happens  every  time 
the  wind  blows  very  hard  on  Lake  Erie,  thirty  per  cent 
the  destruction  of  small  bungalows  that  probably  would 
have  gone  down  in  a  fifty-mile  gale  and  the  rest  pic¬ 
tures  of  bent  and  broken  palm  trees.  It  was  apparently 
far  beyond  the  ken  of  the  usual  newspaper  man — and 
he  knows  what  his  readers  want,  make  no  mistake — 
that  the  stability  or  lack  of  stability  of  a  modern  office 
building  or  hotel  or  the  behavior  of  a  modern  bridge, 
or  the  reliability  of  a  water  supply,  were  of  any  con¬ 
sequence  to  anyone.  Further  than  that,  they  have  not 
so  far  reported  just  how  so  many  people  came  to  be 
killed.  All  the  reporters  w’ere  overwhelmed  with  the 
force  of  the  natural  elements;  how  that  force  affected 
the  man-made  aids  to  living  does  not  concern  them. 

Take  another  instance.  Almost  the  first  report  out 
of  Florida  was  that  a  “typhoid  epidemic  was  imminent.” 
This  has  a  familiar  ring.  It  follows  every  great  flood, 
or  fire,  or  earthquake.  It  is  one  of  the  fetiches  of  the 
newspaper  office,  but  no  one  has  ever  taken  the  trouble 
to  check  up  on  the  past  and  find  out  just  how  many 
such  epidemics  have  ever  occurred.  We  know  of  none. 
Just  the  same,  next  February  when  New  York’s  east 
side  streets  will  have  their  usual  accumulation  of  gar¬ 
bage  dumps  on  every  snow  pile  the  New  York  papers 
will  carry  their  usual  demands  that  this  “disease-breed¬ 
ing  filth”  be  removed.  It  is  a  testimonial  to  the  half 
knowledge  that  is  prevalent,  this  belief  that  dirt  and 
disorder  necessarily  mean  disease. 


It  is  not  to  be  expected  that  the  ordinary  man  would 
be  interested  in  all  the  technical  detail  of  the  behavior 
of  structures  under  untoward  conditions.  That  is  ob¬ 
viously  for  the  engineer  alone.  It  is  only  in  the  great 
tests  to  destruction  that  the  engineer  really  knows  how 
close  to  failure  his  design  is.  But  until  the  layman  has 
more  appreciation  of  what  design  means,  of  the  differ¬ 
ence  in  performance,  say,  between  the  well-built  steel 
frame  building  subjected  to  a  130-mile  gale  and  the 
flimsy  bungalow  in  the  .same  wind,  the  engineer  can¬ 
not  feel  that  his  contribution  to  the  world  is  properly 
appraised.  Reward  for  services  implies  some  under¬ 
standing  of  the  effort  behind  those  ser\’ices  and  if  the 
great  American  press  properly  interprets  the  American 
people  in  the  reports  on  the  Florida  hurricane  the  under¬ 
standing  of  what  engineering  is  and  does  is  practi¬ 
cally  nil. 

British  Refuse  Disposal 

HE  half  century  of  municipal  refuse  dispo.sal  in 
Great  Britain  following  1875  saw  little  change  in 
fundamentals.  The  ideal  worked  toward  but  fully  at¬ 
tained  only  as  regards  a  small  percentage  of  all  the 
town  refuse  produced  was  high  temperature  incinera¬ 
tion  of  the  entire  volume  of  mixed  refuse  which  the 
householders  consign  daily  to  the  historic  dustbin,  with 
utilization  of  the  otherwise  wa.ste  heat  of  combu.stion 
for  the  production  of  electric  light  and  power  or  for 
pumping  either  water  or  sewage.  Notwithstanding  the 
many  refuse  destructors  built,  vast  quantities  of  munic¬ 
ipal  refuse  were  still  being  sent  to  the  “tips”  or  dumps 
when  the  Great  War  paralyzed  all  municipal  and  other 
activities  which  its  searching  tests  held  to  be  non-6ssen- 
tial.  Refuse  disposal  suffered  with  other  activities — at 
least  to  the  extent  of  curtailing  some  operations.  Labor 
scarcity  and  costs  set  wits  to  work  to  reduce  the  volume 
of  material  put  through  the  destructors  and  at  the 
same  time  demands  to  conserve  and  use  everything 
utilizable  stimulated  the  salvaging  of  paper  and  other 
recoverable  wastes.  These  factors  have  wrought  notable 
changes  in  municipal  refu.se  disposal  wherever  other 
than  “tipping”  or  dumping  were  in  use  a  dozen  years 
ago  or  have  since  been  introduced. 

Current  practice  in  five  cities  having  destructors 
is  reviewed  elsewhere  in  this  issue.  It  discloses 
a  variety  of  screening  and  other  salvage  methods,  the 
latter  extending  to  ashes  and  other  fine  dirt  and  the 
clinker  removed  from  these.  In  the  old  days,  it  was 
common  but  not  universal  to  put  everything  through  the 
destructor,  thus  producing  a  residue  reaching  to  25  to 
40  per  cent  of  what  was  fed  into  the  furnaces.  At  many 
works  this  residue  was  screened,  the  clinker  crushed  and 
again  screened,  with  utilization  of  the  clinker,  at  least, 
for  various  purposes.  Under  the  present  plan,  the  sep¬ 
aration  and  other  recovery  work  precedes  the  destructor, 
leaving  the  latter  much  less  to  do  than  formerly,  and 
that  chiefly  with  combustible  matter  useless  for  any¬ 
thing  else.  In  so  far  as  American  refu.se  disposal  prac¬ 
tice  deals  with  mixed  refuse  there  should  be  some  le.s- 
sons  to  be  learned  from  these  changes  in  Great  Britain. 
American  engineers  and  city  officials  will  do  well  to 
note,  for  whatever  it  may  teach  them,  that  large  vol¬ 
umes  of  British  refuse  still  go  to  the  dumps  and  that 
the  article  already  mentioned  tells  how  one  British 
municipality  is  using  the  refuse  for  land  reclamation 
instead  of  attempting  to  reclaim  some  of  it  and  burn 
the  remainder. 
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Bridging  the  Delaware  River  at  Philadelphia — Part  I 


FIG.  1— DEI.AWARK  RIVER  SI'SPENSION  BRIDGE.  VIEW  PROM  CAMDEN  TOWARD  PHILADELPHIA 
As  seen  after  completion  of  main  structure,  with  only  finishing  and  approach  work  to  bt  done  before  admitting  traffic. 


it  probably  ranks  as  the  largest  public  toll  enterprise 
ever  carried  out. 

Both  in  technical  and  in  esthetic  respects  the  bridge 
is  a  distinguished  achievement.  Its  unusual  size  and 
the  prospective  traffic  demands  called  for  the  highest 
order  of  engineering  skill  and  created  many  serious 
special  problems,  some  of  which  led  to  experiments  re¬ 
sulting  in  fundamental  contributions  to  future  sus¬ 
pension  bridge  engineering.  The  undertaking  also  pre¬ 
sented  an  outstanding  architectural  opportunity.  This 
received  careful  attention  from  the  beginning  and  the 
joint  effort  of  engineer  and  architect  was  directed 
toward  attaining  idealized  line  and  balanced  proportion 
for  most  pleasing  effect. 

One  of  the  noteworthy  technical  achievements  in  the 
work  was  the  completion  of  the  bridge,  ready  for  reg¬ 
ular  traffic,  three  days  earlier  than  the  day  promised 
in  the  engineer’s  preliminary  report,  written  a  year 
before  construction  began.  At  that  time,  early  in  1921, 
they  stated  that  the  recommended  type  of  bridge  at 
the  selected  location  could  be  completed  ready  for  traffic 
bj**  July  4,  1926,  the  date  of  Philadelphia’s  sesquicen- 


Within  the  last  15  years,  however,  demands  for  a 
bridge  or  tunnel  crossing  of  the  river  became  insistent. 
Reports  were  made  by  several  special  boards  and  com¬ 
missions,  establishing  that  a  bridge  was  feasible  and 
could  be  built  at  a  cost  that  made  the  undertaking  worth 
more  detailed  study.  These  preliminaries  led  to 
legislative  action  by  the  two  states  in  1919  providing 
for  an  interstate  compact  to  join  in  the  construction  of 
a  bridge,  and  such  a  compact  was  soon  after  formulated 
and  approved.  Under  its  terms  the  bridge  has  been 
built  by  the  joint  action  of  bridge  commissions  of  the  two 
states,  w’ith  representation  also  of  the  city  of  Philadel¬ 
phia,  which  undertook  to  meet  half  of  Pennsylvania’s  cost. 

Upon  the  organization  of  this  joint  body,  it  selected 
a  board  of  three  engineers  to  direct  the  design  and 
construction:  Ralph  Modjeski,  chairman  and  chief  en¬ 
gineer;  George  S.  Webster,  and  Laurence  A.  Ball. 

Site  and  Type — The  location  of  the  bridge  was  selected 
from  among  a  number  of  proposed  sites,  the  five  most 
prominent  of  which  are  indicated  in  Fig.  2.  The 
choice  was  based  on  a  desire  to  place  the  bridge  near  the 
east-west  axis  of  Philadelphia,  Market  St.,  and  toward 


Project  a  Century  Old  Realized  at  Last  by  Public  Enterprise  on  a  Basis  of  Amortization  of  Cost  by  Tolls 
— Many  New  Problems — Rapid  Construction  Results  in  Opening  Bridge  Before  Predicted  Day 


A  tu'o-page  insert  plate,  facing  p.  5Si,  accompanies  this  article. 


WITH  the  opening  of  the  Delaware  River  bridge 
between  Philadelphia  and  Camden  on  July  4, 
the  world’s  largest  suspension  bridge  w'ent  into 
service.  The  .structure  is  the  tardy  realization  of  a 
project  dating  back  fully  a  hundred  years  but  not 
carried  out  until  the  states  concerned,  New  Jersey  and 
Pennsylvania,  undertook  the  work  jointly.  As  they 
are  now  operating  it  as  a  toll  bridge  to  refund  the  cost. 


tennial  celebration  of  the  Declaration  of  Independence. 
The  bridge  was  opened  to  regular  traffic  on  July  1. 

Origin  of  Project — Proposals  for  building  bridges 
across  the  Delaware  at  Philadelphia  date  back  at  least 
to  1812,  but  cost  and  technical  difficulty  kept  all  of  them 
from  success.  Instead  there  was  an  active  development 
of  ferry  service,  which  until  the  current  year  has  sup¬ 
plied  the  only  highway  crossing  south  of  Trenton. 
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FIG.  2— LOCATION  OF  BRIDGE.  AND,  SHOWN  DOTTED.  SOME  ALTERNATIVE  ROFTES  CONSIDERED 


the  side  of  the  largest  extent  and  growth  of  the  jcity, 
that  is,  northward. 

A  clear  span  between  pierhead  lines,  corresponding  to 
a  spacing  of  main  piers  of  1,750  ft.,  and  a  clearance 
height  of  135  ft.  were  necessitated  with  regard  to  ship¬ 
ping.  Property  conditions,  at  least  on  the  Philadelphia 
side,  rather  narrowly  fixed  the  land-span  length.  The 
layout  thus  indicated  was  suited  for  either  cantilever  or 
suspension  bridge  construction.  Subsoil  conditions  made 
either  type  of  structure  feasible,  though  they  rather 
favored  the  cantilever  span;  bedrock  formed  a  nearly 
flat  floor  60  to  100  ft.  below  tidewater,  the  slope  being 
downward  toward  Camden.  However,  comparative  de¬ 
signs  showed  the  suspension  bridge  to  be  10  to  20  per 
cent  cheaper,  and  as  it  permitted  construction  under  a 
number  of  separate  contracts,  which  was  best  suited 
to  the  plan  of  annual  appropriation  of  funds,  it  was 
recommended  by  the  engineers  and  adopted  by  the  com¬ 
mission. 

The  cost  was  estimated  at  $28,900,000  (construction 
$20,800,000,  land  $6,800,000,  contingencies  and  engi¬ 
neering  $1,300,000).  In  the  actual  execution,  how’ever, 
these  figures  were  overrun  by  12  per  cent  in  construc¬ 
tion  and  70  per  cent  in  land.  The  actual  cost  was 
about  $36,300,000. 

Project  Economically  Justified — Traffic  estimates  based 
on  ferry  data  (Fig.  3)  showed  a  cross-river  traffic  of 
about  2,500,000  vehicles  in  1921,  and  led  to  a  conservative 
forecast  of  6,000,000  in  1930,  increasing  to  15,000,000 
to  20,000,000  vehicles  per  year  12  or  15  years  later. 
These  traffic  volumes  at  any  reasonable  valuation  of 
the  crossing  privilege — 25  to  50c.  per  vehicle — assured 
an  earning  power  ample  not  only  to  carry  the  annual 
charges  but  also  to  amortize  the  total  cost  within  20 
years.  Subsequent  developments  have  even  bettered 
these  figures.  The  adopted  toll  rate  of  25c.  per  vehicle 


now  promises  to  retire  the  whole  co.st  of  the  bridge  in 
less  than  15  years. 

General  Desiyu — A  great  main  highway  artery  was 
to  be  created  by  the  bridge,  connecting  the  road  systems 
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PIG.  4— CAMDEN  ANCHORAGE 
Illustrating  the  architectural  development  of  the  bridge. 

of  two  populous  states  and  also  serving  for  intercom¬ 
munication  between  Philadelphia’s  2,000,000  and  Cam¬ 
den’s  150,000  of  population.  With  this  object  in  view, 
the  engineers  chose  a  six-lane  roadway,  57  ft.  wide,  four 
tracks  for  street  cars  or  rapid-transit  tracks,  and 
two  10-ft.  footwalks,  as  representing  adequate  and  prac¬ 
ticable  arterial  capacity.  Accordingly,  the  spacing  be¬ 
tween  trusses  or  cables  was  set  at  89  ft.,  which  con¬ 
templated  bracketing  one  track  on  either  side  outside 
the  trusses.  The  footwalks  were  placed  above  roadway 
level.  In  the  first  design  a  plane  of  upper  laterals  was 
provided  between  the  top  chords  of  the  trusses,  and  the 
footwalks  were  carried  on  these  laterals.  Later  restudy 
of  this  design,  mainly  from  the  esthetic  viewpoint,  led 
to  elimination  of  the  overhead  bracing.  It  was  found 


to  be  practicable  to  carry  all  lateral  forces  down  to 
floor  level  by  developinK  the  bridffe  cross-section  as  a 
rijrid  frame,  and  the  sidewalks  could  then  be  bracketed 
to  the  posts. 

A  bold  decision  was  made  by  the  engineers  in  adopt- 
inff  at  the  outset  two-cable  construction  (though  all 
recent  lar^fe  suspension  bridges  had  been  built  with 
four  cables)  as  jrivinj?  greater  structural  simplicity  and 
definiteness  of  stress  distribution.  The  two  cables 
(parallel-wire  construction  being  presumed)  would  be 
30  in.  in  diameter,  half  again  as  large  as  the  largest 
ever  built,  those  of  the  Manhattan  Bridge.  But  the 
engineers  felt  certain  that  cables  of  this  size  could  be 
built  satisfactorily  and  would  be  as  efficient  as  smaller 
cables.  Both  the  construction  experience  and  the  re¬ 
sults  of  special  tests  later  confirmed  their  judgment 
most  gratifyingly. 

Other  features  of  the  suspension  system  early  decided 
upon  by  the  engineers  were  (1)  that  the  land  spans 
should  be  suspended  from  the  cables  rather  than  inde¬ 
pendently  supported,  (2)  that  the  stiffening  trusses 
should  be  kept  wholly  below  the  cables,  (3)  that  the 
rather  large  sag  of  200  ft.  should  be  used,  (4)  that  the 
stiffening-truss  system  should  be  limited  to  moderate 
depth  and  rigidity,  and  (5)  that  the  towers  should  be 
fixed  at  the  base  and  should  be  made  sufficiently  flexible 
to  adjust  themselves  to  change  of  cable  pull  by  bending; 
this  implied  the  adoption  of  steel  for  the  towers. 

It  will  be  seen  that  these  engineering  decisions  were 
to  a  considerable  extent  based  on  esthetic  considera¬ 
tions.  As  a  matter  of  fact,  the  desire  to  attain  the 
best  esthetic  effect  in  proportioning,  in  form  and  outline 
and  in  detail  led  to  the  engaging  of  Prof.  Paul  P.  Crret 
as  architect,  and  the  determination  of  both  major  and 
minor  features  of  the  .structure  was  carried  out  with 
constant  interchange  between  engineer  and  architect. 

Foiindatiims — Under  the  rather  favorable  rock  and 
soil  conditions  at  pier  and  anchorage  sites,  two  dif¬ 
ferent  types  of  construction  were  adopted:  pneumatic 
cai.ssons  for  the  main  piers  (in  the  river)  and  groups  of 
open-dredged  piers  for  the  anchorage  (on  land).  Fig.  4 
shows  the  completed  Camden  anchorage  and  drawings 
in  the  .second  article  will  show  details  of  foundations. 

The  pneumatic  pier  work  w^as  simple  and  not  abnor¬ 
mal  in  size,  but  the  cai.s.sons  were  distinguished  by  a 
steel  working  chamber  with  all-steel  cutting-edge  con¬ 
struction  braced  by  brackets  so  as  to  leave  the  chamber 
free  of  bracing  .struts,  as  w'ell  as  by  a  communication 
chamber  or  refuse  chamber  cored  out  in  the  concrete 
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FIG.  5— MODERN'  TU.\FFIC  DEMANDS  C.VLL,  FOR 
AMPLE  DECK  SPACE 

Compari-son  of  the  several  cross-sections  of  larKe  bridRes 
briiiRs  out  not  only  the  lai-Re  roadway  capacity  of  the 
Delaware  River  bridRC,  but  also  the  open  arraiiRement  of 
the  Irafllc  space.  Note  that  the  first  design  showed  an 
upper  lateral  system,  later  eliminated  in  order  to  make  the 
roadway  more  nearly  like  an  open  highway. 


above  the  roof.  The  latter,  provided  as  a  safety  meas¬ 
ure  and  as  a  refuge  during  blasting,  proved  so  con¬ 
venient  that  with  its  exit  air  lock  it  was  used  to  the 
exclusion  of  the  regular  man  lock.  The  caissons,  68  ft 
8  in.  by  143  ft.,  were  built  to  full  height  in  a  shipyard 
and  were  launched  complete,  so  that  no  subsequent  cof¬ 
ferdam  framing  was  required.  They  pas.sed  through 
mud  and  sand  to  a  depth  of  58  ft.  below  high  water  at 
the  Philadelphia  pier  and  82  ft.  at  the  Camden  pier, 
with  maximum  air  pressures  of  28  and  34  lb.  respec¬ 
tively.  They  and  the  granite-faced  piers  surmounting 
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them  were  constructed  durinj?  1922  by  the  Keystone  division  to  the  method  of  functioning  of  the  foundation. 
State  Construction  Co.  in  conjunction  with  Holbrook,  a  long  rectangular  foundation  pier  was  provided  along 
Cabot  &  Rollins  Corporation,  at  an  average  cost  of  either  side  of  the  anchorage,  and  a  series  of  small  cir- 


PHILADCLPHIA 


Eleveition 


Philadelphio  Approach 
r*b 


K/r-W .^rcKkW 

. Hoadvray - Mjll 

'  09'c.-c.  truisti - 


Coimdttn  Approac 


—  61-6"- . 

Section  5-B 


!<"” - S7' Roadoray  ”>j 


.  */'-« 

Section  £-£ 


to  - - - 36 

Section  C-C 


oecTion  -  K/7r->K-/<'-4c- /<'->! 

Section  0-G 

FIG.  7— GE.N’ERAL.  ELEVATION  AND  SECTIONS  OF  THE  PHILADELPHIA-CA.MDE.\'  BRIDGE  AND  ITS  APPROACHES 


Fbofmalk  -  -  Si' Roadway ' 


Section  A- A 


ST  Roadway  ->1 


$28  per  cubic  yard  of  pier  and  foundation  (total  quan¬ 
tities  26,900  and  31,600  cu.yd.,  final  contract  cost 
$744,839.15  and  $897,039.88  for  Philadelphia  and  Cam¬ 
den  piers  respectively). 

A  much  less  simple  problem  was  presented  by  the 
anchorage  foundations.  While  some  other  large  sus¬ 
pension  bridges,  where  rock  is  not  exposed  or  found  at 
shallow  depth,  have  anchorages  supported  on  piles 
or  wooden  grillage,  it  was  thought  proper  here  to  go  to 
rock,  the  depth  below  ground  being  about  76  ft.  at 
Philadelphia  and  about  110  ft.  at  Camden.  An  anchor¬ 
age  structure  of  the  required  length  for  due  stability 
at  this  height  was  so  large  as  to  make  it  advisable  to 
divide  the  foundation  into  several  units.  Adapting  this 


cular  piers  under  the  rear  portion;  the  former  to  take 
all  of  the  horizontal  pull  and  carry  the  main  part  of  the 
anchorage  weight  in  the  completed  condition,  while  the 
smaller  rear  caisson  had  the  important  function  of  car¬ 
rying  the  excess  weight  at  the  rear  of  the  anchorage 
before  the  cable  pull  was  brought  to  bear  on  the  struc¬ 
ture.  The  large  caissons  were  40x125  ft.  at  Philadelphia 
and  went  down  61  ft.  below  high  water;  those  at  Cam¬ 
den  were  40x140  ft.  and  went  down  102  ft. 

Both  large  and  small  piers  are  reinforced-concrete 
caissons  sunk  by  open  excavation  through  dredging 
wells,  as  described  more  fully  in  Engineering  News- 
Record  of  June  4,  1925,  p.  920.  Their  sinking  was 
greatly  facilitated  by  the  possibility  of  pumping  them 
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out  when  the  cuttinjf  ed>fe  approached  rock  so  that  the 
la.st  part  of  the  excavation  could  be  done  in  the  dry. 
which  a.ssured  a  satisfactory  and  even  foundation  bed. 
The  rock,  a  .schistose  material,  was  disintegrated  to 
some  depth  in  its  upper  5  ft.  or  more,  and  a  foundation 
bed  of  the  desired  hardness  and  .solidity  was  found  only 
after  excavatinK  some  distance  throuRh  the  decomposed 
part.  This  was  also  true  at  main  pier  foundations. 

The  anchorage  body  was  built  in  two  sections.  The 
first  .section,  built  by  the  same  contractor  as  the  main 
pi^*rs,  involved  a  total  volume  above  the  foundations  of 
cu.yd.  for  the  Philadelphia  and  33,900  cu.yd.  for 
the  Camden  anchoraKe,  furnished  at  an  averatre  cost  of 
$7  per  cu.yd.  These  figures  include  the  concrete  form¬ 
ing  the  seats  for  the  anchorajfe  bents  and  the  incasement 
of  the  anchorage  girder  grillage.  The  work  was  done 
under  contracts  which  included  the  foundations  (27,500 
cu.yd.,  Philadelphia,  at  average  cost  $19.80  per  cu.yd.; 
51,400  cu.yd.,  Camden,  at  average  cost  $16.60  per  cu.yd.) 

_  and  the  furnishing  of  the 

I  anchorage  girders  and  eye- 
J  bars  (2,300  tons),  the  total 
\  '  I  contract  cost  being  $916,- 

1  841.05  for  Philadelphia  and 

$1,217,811.58  for  Camden. 
The  granite  masonry  inclos¬ 
ure  and  floors  which  form 
the  upper  part  of  the  an¬ 
chorage,  built  later  under  a 
contract  awarded  to  Key¬ 
stone  State  Construction 
Co.,  included  a  total  of  34.- 
500  cu.yd.  for  Philadelphia 
and  36,100  for  Camden.  The 
contract  cost  of  this  work 
on  the  two  anchorages,  in¬ 
cluding  additional  founda¬ 
tions,  steel  work,  elevators, 
equipment  and  interior 

Cable  Anchors  —  After 
the  adoption  of  general 
form  and  proportions  it  re¬ 
mained  to  decide  between 
wire  and  eyebar  cables. 
This  question  was  studied 
by  comparing  a  complete 
wire-cable  design  with  three 

-  eyebar  designs  (with  cable 

FIG.  8  —  STKEL  TOWERS  sags  of  200,  220  and  240 
ERECTEnHYTUAVEi.iNG  ft.)  at  40,000  lb.  per  sq.in. 

View  **2r^i924  eyebars  and  72,000 

in  the  wire.  Wire  cables 
proved  cheaper  and  were  adopted. 

Connection  of  the  cables  to  the  anchorage  masonry 
is  made  by  chains  of  eyebars  connecting  the  strand 
shoes  in.serted  in  the  end  loops  of  the  61  strands  of 
each  cable  to  nine  42-in.  box  girders  bedded  in  the 
concrete.  The  cables  strands  radiante  from  their 
fanning-out  point  to  the  strand  shoes,  set  in  square 
array,  and  thence  their  lines  are  continued  by  the  chains 
radially  to  the  piers  in  the  anchor  girders. 

Where  the  cable  fans  out  it  is  held  by  a  cast-steel 
bell  or  toper  collar  (see  detail  on  the  insert  plate), 
backed  by  a  straight  collar  for  further  security 
against  slipping.  Above  this  point  the  cable  continues 
upward  at  an  angle  of  about  45  deg.  to  a  saddle  on  a 


FIG.  9— HOW  THE  BRIDGE  IS  ANCHORED 
Each  cable  strand  is  held  by  a  pair  of  eyebars  extending 
down  to  a  group  of  girders  bedded  in  the  lower  part  of  the 
anchorage  concrete. 

steel  anchorage  bent,  is  deflected  here  to  about  hori¬ 
zontal  position,  and  then  rises  on  the  side  span  cable 
curve  to  the  main  towers,  and  so  ultimately  proceeds  to 
the  opposite  anchorage. 

The  anchorage  bents,  carrying  a  load  about  ttvo-thirds 
as  great  as  the  main  towers,  consist  of  two  silicon 
steel  posts,  about  7x8  ft.  in  cross-sectional  dimension 
and  1,283  sq.in.  metal  section,  76  ft,  long,  built  of  three 
main  longitudinal  webs  and  three  transverse  staying 
webs.  At  their  lower  end  they  rest  on  cast-steel  shoes, 
and  on  top  carry  a  cast-steel  saddle  closely  similar  to 
the  main  tower  saddle.  The  saddle  is  roofed  with  steel 
plates  and  its  sides  are  incased  in  concrete. 

Main  Tmvers  and  Saddles — The  tower  design,  W'hich 
in  a  measure  dominates  the  appearance  of  the  bridge, 
involves  two  heavy  vertical  posts  directly  under  the 
cables  and  a  rigid  bracing  system  of  diagonals  and 
struts  detailed  for  massive  appearance.  Each  of  the 
two  posts  is  of  greater  width  longitudinally  to  the 
bridge  than  transversely,  but  in  both  directions  has  a 
curved  tapering  profile,  which  favors  stability  and  per¬ 
mits  obtaining  the  additional  cro.s.s-section  required  by 
the  larger  bending  moments  near  the  base  of  the  tower. 

Each  ix)st  of  the  tower  carries  a  maximum  vertical 
load  of  about  35,000,000  lb.,  of  which  24,600,000  is 
dead-load;  these  figures  are  almost  exactly  equal  to  the 
corresponding  horizontal  pull  components  in  one  cable. 
In  cross-section  the  post  is  cruciform.  The  large  arm, 
parallel  to  the  bridge  axis,  is  composed  of  three  3-in. 
to  H-in.  webs  34  ft.  apart  and  of  width  ranging  from 
12  ft.  at  the  top  of  the  tower  (343  ft.  above  the 
masonry)  to  38  ft.  8  in.  at  the  base.  These  webs  are 
connected  at  about  3i-ft.  spacing  by  vertical  diaphragms 
of  4-in.  plate,  and  the  middle  three  of  these  diaphragms 
extend  outward  to  form  the  shorter  arm  of  the  cross, 
whose  width  ranges  from  10  ft.  to  26  ft.  1  in.  Thus, 
the  post  consists  of  a  main  fore-and-aft  member  and  ' 
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minor  transverse  member  inteprated  into  a  sinple  cel¬ 
lular  structure  and  further  consolidated  by  horizontal 
diaphrapms  about  12  ft.  apart.  The  latter  have  central 
manholes  for  access  in  inspection  and  paintinp,  ladders 
beinp  provided  for  the  purpose.  Three  vertical  splicinp 
planes  divide  the  tower  cross-section  into  four  construc¬ 
tion  sections,  and  transverse  splices  are  10  to  20  ft.  lonp. 

The  towers  are  made  of  silicon  steel  (except  for  the 
transverse  diaphrapm  and  the  sway-bracinp  members), 
to  allow  the  use  of  a  hiph  unit  stress  correspondinp  to 
the  desired  flexibility  of  the  tower  under  varyinp  cable 
pull.  They  are  seated  on  built  steel  .shoes  51  ft.  hiph, 
resting  directly  on  the  masonry  and  held  by  twenty  3-in. 
holding-down*  bolts,  which  extend  into  the  pier  granite 
and  concrete  from  10  to  16  ft. 

On  the  post  is  seated  the  cast-steel  cable  saddle, 
grooved  to  fit  the  hexagonal  form  in  which  the  cable 
was  laid  up.  The  upper  part  of  the  cable  periphery  is 
held  by  profiled  lugs  screw'ed  to  the  saddle  sides.  The 
weather  protection  of  this  tower  top  differs  from  that 
of  the  anchorage  bent  saddles,  a  complete  plate-steel 
hood  being  built  over  the  saddles  and  around  the 
tower  top  (see  detail  on  in.sert  sheet). 

The  maximum  cross-section  of  one  tower  post  is 
5,200  sq.in.  Both  towers  together  weigh  9,645  tons, 
to  w’hich  is  to  be  added  161  tons  of  saddle  castings. 
Cables — In  the  con.struction  of  the  cables  the  same 
diameter  and  kind  of  wire  were  u.sed  as  in  most  of  the 
recent  large  suspension  bridges :  galvanized,  hard-drawn 
steel  wire,  0.196  in.  in  diameter  after  galvanizing,  with 
ultimate  tensile  strength  about  220,000  lb.  per  sq.in. 
Each  cable  consists  of  18,666  wires  (61  strands  of  306 
wires).  The  individual  strands  are  each  an  endless 
wire  (the  separate  reel-lengths  of  wire  being  spliced 
together  by  screwed  sleeves)  looped  around  the  strand 
shoe  at  each  end.  The  cable  when  completely  laid  was 
squeezed  into  circular  shape  by  a  power  squeezer, 
giving  it  an  outside  diameter  of  30  in.  The  cast-steel 
cable  bands,  constructed  as  detailed  in  one  of  the  draw¬ 
ings,  w’ere  clamped  directly  on  the  bare  cable;  between 
them  a  spiral  wrapping  of  annealed  galvanized  steel 
wire  was  put  on  by  a  motor-driven  wrapping  machine 
under  steady  tension  on  the  wrapping  wire.  The  cables 
contain  6,780i  tons  of  wire  including  the  wrapping. 

At  the  anchorage  bent  saddles,  where  the  cable  section 
changes  from  circular  to  hexagonal  and  wrapping  there¬ 
fore  would  not  give  a  fully  tight  protection,  a  shell  cover 
is  provided  for  protection.  At  the  main  saddles  the 
wrapping  finishes  against  the  end  grooves  of  special 
castings,  bolted  to  the  end  faces  of  the  tower  hoods. 

Two  suspender  ropes  are  looped  around  each  main 
band,  so  that  the  suspender  consists  of  four  2i-in.  ropes 
socketed  to  engage  the  upper  ends  of  the  stiffening- 
truss  posts.  Shims  for  adjustment  and  locking  plates  to 
hold  the  suspender  sockets  in  place,  are  provided  at  the 
connection.  These  ropes  have  a  strength  of  about 
400,000  lb.  each  when  tested  in  the  straight  length,  and 
in  excess  of  380,000  lb.  when  tested  over  a  32-in.  sheave 
(like  a  cable  band  groove),  while  the  actual  maximum 
load  at  any  one  panel  point  can  never  exceed  400,000  lb. 
on  all  four  ropes. 

Stiffening  Truss  and  Roadway — The  panel  length  of 
the  stiffening  trusses  is  20  ft.  6  in.  in  the  main  span  and 
20  ft.  8  in.  in  each  side  span,  which  is  the  same  as  the 
suspender  spacing.  The  trusses  are  shallow  (28  ft.  deep) . 
Their  chords  and  the  end  rockers  are  nickel  steel,  while 
web  members  and  laterials  are  of  silicon  steel. 
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The  truss  system  is  continuous  from  tower  to  tower 
and  from  tower  to  anchorage,  which  construction  was 
considered  by  the  engineers  to  give  the  maximum  econ¬ 
omy,  mo.st  effective  stiffening,  and  least  local  .stress  and 
wear  at  hinges  or  the  like.  .\t  the  towers,  the  center 
span  and  side-.span  trusses  are  suspended  by  means  of 
rocker  hangers  from  brackets  riveted  to  the  tower  posts; 
bushed  and  lubricated  pins  connect  these  hangers  to 
brackets  and  trusses  respectively.  A  similar  rocker, 
in  compression,  supports  the  side-span  truss  on  the  base 
of  the  anchorage  bent. 

The  maximum  bending  moment  in  one  tru.ss  is  about 
200,000,000  ft.-lb.  in  the  center  span  and  222,000,000 
ft.-lb.  in  the  side  .span,  while  the  maximum  shears  are 
1,263,000  and  1,682,000  lb.  respectively.  The  total  steel 
weight  in  tru.sses  and  floor  is  18,700  tons,  of  which  a  { 

little  more  than  half  is  in  the  stiffening  trus.ses.  I 

Wind-.stress  transfer  at  the  towers  and  anchorages 
is  made  by  a  jaw  connection  located  on  the  center  line 
of  the  bridge.  Longitudinal  movement  is  permitted  by 
the  jaw  but  lateral  movement  is  prevented. 

The  floor  consists  of  8-ft.  floorbeams  between  trus.ses, 
rigidly  riveted  to  the  truss  posts  (the  .shape  of  the  three- 
member  frame  formed  by  the  truss  posts  and  floorbeams 
is  shown  in  the  cro.ss-section  of  the  bridge  on  the  insert 
sheet)  and  prolonged  outside  the  trusses  by  brackets 
carrying  the  outer  tracks.  Between  these  floorbeams  are 
fastened  18-in.  I-beam  stringers  3  ft.  10  in.  on  centers, 
with  expansion  seats  at  every  other  panel  point.  The 
concrete  floor  slab  of  the  roadway  rests  directly  on 
these  stringers.  In  view  of  the  heavy  load  concentra¬ 
tions  which  a  modern  highway  floor  must  be  propor¬ 
tioned  to  carry  a  30-ton  truck  with  15,000-lb.  wheel 
loads  and  exerting  a  50  per  cent  impact  was  contem¬ 
plated — requiring  a  strong  slab,  while  at  the  same  time 
it  was  desirable  to  hold  the  dead  weight  to  a  minimum, 
heavy  reinforcement  and  effective  shear  reinforcement 
were  required.  The  main  (transverse)  reinforcement 
consists  of  “Rivet-Grip”  trusses  4i  in.  deep,  set  trans¬ 
verse  of  the  bridge,  6  in.  on  centers  on  suspended  spans 
and  7  in.  on  approaches.  Longitudinally  there  are  upper 
and  lower  temperature  rods.  A  1:14:3  concrete,  of 
about  2,700  lb.  strength  at  30  days,  was  placed  around 
this  reinforcement  to  form  a  6-in.  slab  (1:2:4  concrete 
in  7-in.  slab  on  the  approaches).  This  slab  was  ulti¬ 
mately  topped  off  with  a  24-in.  sheet  a.sphalt  surfacing 
on  the  suspended  structure,  and  with  3-in.  granite  block 
paving  on  the  approaches.  The  sidewalks  are  floored 
with  3-in.  concrete  slab. 

At  alternate  panel-points,  where  the  stringer  system 
has  expansion  seats,  the  floor  slab  and  pavement  are 
interrupted,  and  are  retained  by  8x34-in.  steel  bulb 
angles  set  on  the  stringers  transverse  to  the  bridge, 
each  angle  being  effectively  anchored  back  to  the  con¬ 
crete  of  its  roadway  section.  Over  the  rocker  connec¬ 
tions  at  towers  and  anchorages,  where  large  expansion 
movements  occur,  specially  designed  toothed-grid  ex¬ 
pansion  joints  allowing  for  about  12  in.  of  movement 
are  provided.  On  the  approaches  a  heavy  sliding-plate 
joint  is  used,  the  plate  seated  on  heavy  iron  castings. 


[The  history  of  the  planning  of  the  Philadelphia- 
Camden  bridge  and  the  general  design  features  by 
which  the  requirements  were  met  as  to  the  bridge  itself 
and  its  app'roaches  are  given  above. 

Part  II  of  this  article,  to  appear  in  a  following  issue, 
will  describe  the  erection  of  the  bridge. — Editor.1 
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Refuse  Disposal  Practice  in  Six  British  Municipalities 

Recovery  of  Paper,  Metals,  Fuel  and  Other  Utilizable  Material  and  Burning  of  Combustible  Residue  in 
Heat-Producing  Destructors  by  Five  Cities — Use  of  Refuse  for  Land  Reclamation 

By  John  B.  C.  Kershaw 

Conaulting  Chemist,  Colwyn  Bay,  Liverpool,  England 


Recovery  of  salable  material  by  picking  from 
movable  belts  and  by  screening  is  a  dominant 
feature  of  advanced  city  refuse  disposal  practice 
in  Great  Britain  today.  Incidentally  this  salvage  work 
reduces  the  volume  of  material  to  be  passed  through 
the  furnaces.  At  some  plants,  this  lessening  of  the 
destructor  burden  is  one  of  the  main  objects  of  screen¬ 
ing;  the  screens  take  out  large  amounts  of  inert  mate¬ 
rial  that  would  otherwise  appiear  as  residue,  increasing 
the  labor  at  that  end  of  the  destructor  and  lessening 
the  value  of  the  clinker  as  well.  In  the  more  up-to-date 
plants,  the  clinker  is  reduced  to  granular  form,  graded 
in  several  sizes,  and  then  sold  for  the  manufacture  of 
asphalt,  mortar  or  cement,  or  used  for  these  or  other 
purposes  by  the  municipality.  At  Woolwich,  the  bor¬ 
ough  itself  undertakes  the  manufacture  of  a  clinker 
asphalt  for  road-constructiorv  purpo.ses,  as  is  described 
further  on. 

The  heat  generated  from  the  destructor  furnaces  is 
still  being  employed  for  steam-raising,  in  waste-heat 
boilers,  as  was  the  case  ten  years  ago — but  instead  of 
running  the  destructors  as  adjuncts  of  electricity  gen¬ 
erating  stations,  or  of  other  works,  the  tendency  is  to 
make  them  entirely  independent  of  outside  power.  The 
w’hole  of  their  machinery,  therefore,  is  now  being  driven 
by  electric  power  generated  by  the  steam  raised  in  their 
own  waste-heat  boilers. 

Owing  to  the  great  increase  in  the  cost  of  manual 
labor  since  1918,  the  transport  of  the  refuse  and  of  all 
other  materials  inside  the  modern  salvage  and  destruc¬ 
tor  works  is  carried  on  almost  entirely  by  mechanical 
means.  This  change  renders  necessary  the  use  of 
larger  generating  power  units  and  many  electric  mo¬ 
tors  in  the  works.  The  design  and  operation  of  a 
modem  salvage  and  destructor  plant,  therefore,  have 
become  much  more  of  an  engineering  problem  than  they 
were  ten  years  ago,  when  the  refuse  was  merely 
shoveled  into  the  destructor  by  hand  labor  and  systems 
of  mechanical  and  pneumatic  transport  were  quite 
unknown  in  such  plants.  This  article  describes  meth¬ 
ods  and  plant  now  in  use  for  dealing  with  some  or  all 
of  the  refuse  of  Birmingham,  Glasgow,  London  (West¬ 
minster),  Sheffield,  Southport  and  Woolwich,  Destruc¬ 
tors  are  in  use  for  the  disposal  of  some  of  the  refuse 
(chiefly  unreclaimable  otherwise)  of  all  these  places 
with  the  exception  of  Southport,  which  has  abandoned 
its  destructor  and  utilizes  its  refuse  for  the  reclama¬ 
tion  of  low  marsh  lands  for  agricultural  purposes.  One 
other  marked  diflference  from  American  practice  must 
be  noted.  In  Great  Britain,  garbage,  ashes,  paper  and 
miscellaneous  dry  wastes  of  all  sorts  are  collected  and 
disposed  of  together.  Attention  may  also  be  called  to  the 
fact  that  the  long  ton  of  2,240  lb.  is  used  throughout 
this  article.  The  populations  (P)  are  estimated  for 
June  30,  1923,  based  on  the  1921  census  returns. 

Birmingham  (P.  946,400)  —  In  its  Brookvale  Road 
refuse,  salvage  and  destructor  plant,  Birmingham  pos¬ 
sesses  the  best  equipped  works  of  its  kind  in  Great 


Britain.  The  total  cost  was  $480,000.  The  plant  was 
opened  April  9,  1924.  It  treats  only  a  part  of  the 
refuse  of  Birmingham,  the  organic  and  remaining 
refuse  going  to  the  other  destructor  plants  owned  and 
operated  by  the  municipality. 

On  arrival  at  the  Brookdale  Road  works,  the  refuse 
is  weighed,  then  passed  on  to  a  circular  screen  by  an 
automatic  feed,  which  maintains  a  uniform  delivery. 
The  fine  dust  and  fine  ash  pass  through  these  screens 
into  enclosed  storage  hoppers,  and  are  carried  away 
from  these  by  a  pneumatic  conveyor  piping  system  to 
barges  on  the  canal  for  transport  to  places  where  they 
can  be  used  or  dumped.  Iron  and  other  magnetic  mate¬ 
rials  are  removed  during  this  screening  operation  by 
magnetic  separators.  The  coarser  material  which  is 
left  on  the  screens  is  then  delivered  to  an  inclined  con¬ 
veying  and  picking  belt,  from  w’hich  tin  cans  and  other 
articles  of  value  are  removed  by  hand.  The  paper  is 
carried  away  by  air  suction  acting  through  adjustable 
hoods,  which  are  placed  at  the  extreme  end  of  travel 
of  the  belt.  Some  of  the  light  dust  is  also  sucked  away 
with  the  paper,  and  the  two  are  parted  in  a  newly 
patented  form  of  separating  chamber.  The  dust  is 
returned  to  the  fine-material  hoppers  under  the  first 
screen,  while  the  paper  is  passed  down  chutes  to  a 
baling  press  located  in  the  basement  of  the  building. 

The  residue  from  all  these  operations  is  burned  in 
a  top-fed  Heenan  destructor.  The  resulting  heat  is 
used  to  raise  steam  for  the  power  plant  of  the  works. 
The  destructor  clinker  is  finally  pulverized,  screened 
and  sold,  in  two  or  three  sizes,  for  manufacture  of 
cement,  mortar  and  other  purposes.  Table  I  shows 
the  w’orking  results  for  the  year  1925.  [A  later  instal¬ 
lation  at  Birmingham,  opened  June  15,  1926,  was  briefly 
described  in  our  issue  of  July  22,  1926,  p.  157, 
— Editor.] 

Glasgow  (P.  1,051,300) — All  the  domestic  and  trade 
refuse  of  Glasgow,  including  that  from  slaughter 
houses,  is  treated,  in  the  manner  here  described,  at  nine 
different  centers.  The  refuse  w’agons  on  arrival  at  the 
works  pass  over  the  weigh-bridge,  and  are  then  hauled 
up  an  inclined  roadway  to  the  tipping  floor.  Here  the 
refuse  is  raked  out  into  a  chute  leading  to  a  cone- 
shaped  screen,  revolving  at  about  12  r.p.m.  The  screen 
is  provided  at  each  end  w’fth  8-ft.  rolled  steel  tires 
rotating  on  cast-steel  bearing  wheels.  The  drive  is  by 
rack  and  pinion.  The  effective  length  of  the  screen  is 
9i  ft.  It  has  ll-in.  meshes  and  a  total  superficial  open 
mesh  area  of  90  sq.ft.  The  maximum  amount  of  refuse 
which  can  be  dealt  with  per  hour  is  15  long  tons. 

The  material  under  11  in.  which  passes  through  the 
screen  forms  80  to  85  per  cent  of  domestic  refuse,  and 
drops  into  a  mixing  machine  underneath,  which  also 
receives  a  quantity  of  sewage  from  a  tank  placed  above. 
Dry  sweepings  from  paved  streets  are  also  passed 
through  this  screen  into  the  mixer.  The  whole,  after 
being  thoroughly  incorporated  by  means  of  revolving 
blades,  is  discharged  into  a  railway  car  on  the  siding 
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below,  and  is  either  dispatched  to  farmers  as  “prepared  recover  the  coke  and  other  combustible  matter  from  the 
city  manure,”  or  is  carried  by  rail  to  the  cleansing  tailings  of  the  picking  belt.  These  \va.'<hers  are  of  the 
department’s  tips  in  the  country.  type  used  for  coal-washing,  and  the  pulsating  action 

The  rougher  portions  of  the  refuse,  which  cannot  of  the  water  is  obtained  by  air  pressure.  The  smallest 
pass  through  the  screen,  are  delivered  from  its  bell-  and  the  intermediate  screenings  go  to  washers  1  and  2 
shaped  mouth  on  to  an  endle.ss  belt,  from  which  iron,  respectively  and  the  coarsest  material  or  tailings  are 
tin  cans,  bones,  etc.,  are  picked  off  for  sale.  The  tail-  dealt  with  as  described  later.  In  both  washers  the 
ings,  chiefly  light  useless  material,  fall  into  a  range  of  lighter  combustible  material  is  .separated  from  the 

top-fed  hand-fired  destructor  furnaces.  The  residue  or  heavier  water  flotation,  chuted  to  a  draining  tank, 

is  clinker  is  fed  into  a  breaker  from  which  a  bucket  ele-  drained  and  dropped  to  a  bunker,  from  which  it  is  again 

le  vator  raises  it  to  four  perforated  cylindrical  revolving  dropped  to  motor  trucks  to  be  removed  for  sale  as  fuel, 

ig  screens,  w'here  the  material  is  graded  into  four  sizes  The  heavier  materials  from  each  washer — ilinker,  glass, 

d  .  (i,  i,  i  and  1  in.)  and  tailings.  The  material  finds  a  stone,  etc. — are  raised  by  an  elevator  and  discharged 


ready  sale  for  making  concrete,  etc.  Prior  to  1896  it 
was  dumped  on  land  at  a  cost  of  25c.  per  long  ton ;  but 
now  a  good  revenue  is  derived  from  it.  The  cans  are 
de-tinned  and  de-soldered  in  a  small  furnace,  and  are 
then  compressed  by  hydraulic  power  into  112-lb.  billets, 
and  sold  as  scrap  iron.  Considerable  revenue  is  derived 
from  the  salvaged  materials  (Table  II).  This  system 
of  screening  and  converting  the  finer  refuse  into 
“prepared  manure”  has  been  in  use  in  Glasgow  for 
forty  years.  The  method  of  salvaging  all  other  salable 
materials  has  been  in  operation  for  fully  twenty  years 
and  has  yielded  a  total  revenue  of  over  $633,600,  mak¬ 
ing  a  grand  total  of  $1,920,000  revenue  since  the  respec¬ 
tive  schemes  were  introduced.  [This  appears  to  be 
gross  operating  revenue. — Editor.] 

London  (Westminster)  (P.  H0,^30) — The  city  of 
Westminster’s  Ebury  Bridge  Road  salvage  and  refuse 
destructor  was  opened  May  3,  1923.  Its  capacity 
is  100  long  tons  per  day,  and  the  methods  of  treatment 
and  separation  follow  very  much  the  lines  of  those 
described  under  Birmingham.  The  special  feature  of 
the  Westminster  works  is  the  Copee  washers  which 


into  a  bunker  for  further  treatment  by  hand  picking 
and  sorting  or  for  loading  direct  into  motor  trucks  for 
dumping.  Washer  2  is  adapted  to  handling  coarser 
material  than  1.  The  coarsest  material  of  all,  or  tail¬ 
ings  delivered  from  the  end  of  the  rotary  screen,  is 
chuted  to  a  swing-hammer  pulverizer,  driven  by  belt 
and  shafting  at  a  speed  of  1,000  r.p.m.  This  reduces 
it  to  a  very  fine  powder,  and  it  is  then  sold  as  a  manure. 
The  non-combustible  material  from  the  washers  is 
either  sorted  by  hand  picking  or  dumped. 

Electric  energy  is  used  as  motive  power  throughout 
the  works  but  is  purchased,  the  fuel  recovered  at  these 
works  being  sold  as  such. 

Sheffield  (P.  524^00) — The  dry  refuse  is  delivered 
by  electric  collecting  vehicles  into  a  500-ton  bunker, 
from  which  it  is  lifted  by  electric  grabs  and  dropped 
into  feeding  hoppers.  From  these  it  is  moved  by  feed 
conveyors  to  ten  rotary  screens  which  separate  it  into 
four  classes  of  material:  (1)  Dust  passing  through 
i-in.  mesh;  (2)  fine  cinder,  1  to  }-in.;  (3)  coarse  cinder 
i  to  2-in.  and  (4)  tailings,  which  are  delivered  to  the 
picking  belts. 


The  dust  is  a  useful  fertilizer,  and  considerable  quan-  Besides  the  more  common  brick  and  sidewalk  or  foot- 
tities  are  supplied  to  at^riculturists.  The  fine  cinder  is  path  slab-making  appliances,  there  is  an  elaborate  plant 
disposed  of  as  a  fuel  for  furnaces,  suitably  arranged  for  treating  the  clinker  and  concreting  it  into  clinker 
to  deal  with  such  fine  material,  or  is  briquetted  for  asphalt  for  surfacing  and  repairs.  The  steam  raised 
domestic  use.  The  coarse  cinder  pas.ses  through  wash-  by  the  destructor  heat  is  sold  as  such,  and  paper,  rags, 
ers,  which  .separate  the  lighter  combustible  from  the  bones,  heavy  metal  and  tin  cans  are  recovered  from  the 
heavy  incombustible  matter.  The  wa.shed  combustible  picking  belts  in  the  usual  manner  and  sold, 
material  is  passed  to  bunkers,  supplying  underfed  stok-  The  clinker  asphalt  plant  comprises  an  enclosed  and 
ers  connected  with  Stirling  water-tube  boilers.  No  coal  self-contained  system  of  grinding,  separating,  drying, 
is  purchased  for  this  plant,  the  boilers  being,  fed  solely  weighing  and  mixing  machinery,  and  produces  an 
with  fuel  extracted  from  the  refuse — as  is  the  ca.se  at  aggregate  of  crushed  and  graded  clinker,  which  is 
all  the  other  destructors  here  described  except  the  one  mixed  with  bitumen  (or  some  other  suitable  binder) 
at  Westminster.  The  heavy  incombustible  is  dumped,  ready  for  laying  on  the  road.  This  plant  has  been  in 
Three  250-kw.  generating  sets  provide  sufficient  electric  actual  service  for  a  considerable  time,  and  the  manufac- 
current  not  only  to  run  the  works,  but  also  to  charge  tured  material  has  been  used  for  laying  one  of  the  main 
the  batteries  of  the  electric  motor  trucks  used  for  trans-  arterial  roads  running  through  the  neighboring  town- 
porting  the  refuse.  A  garage 
for  accommodating  75  of  the.se 
electric  vehicles  has  been 
erected.  The  total  co.st  of  the 
works  and  garage  at  Sheffield 
has  been  over  $1,000,000. 

From  the  tailings,  useful 
material,  such  as  tin  cans, 
rags,  paper  and  bones,  are 
picked  off,  and  the  residue  is 
burned  in  destructor  furnaces. 

Tins  are  baled  and  supplied  to 
steel  makers;  the  paper  goes 
for  remanufacture;  rags  are 
washed  and  sterilized  and  .sold ; 
and  bones  are  degreased  and 
ground  into  bone  manure. 

An  income  of  about  60c.  per 
ton  of  crude  refu.se  dealt  with 

is  obtained  from  the  various  salable  commodities.  The 
cost  of  dealing  with  the  tow’n’s  refuse  has  been  much 
reduced  since  the  starting  up  of  this  plant,  which  is 
capable  of  dealing  with  500  tons  of  dry  refuse  per  day. 

Southport  (P.  72410) — Since  1914,  this  residential 
and  seaside  resort  has  cut  its  formerly  high  unit  cost 
of  refuse  collection  and  disposal  to  one  of  the  lowest 
in  England,  says  H.  M.  Webb,  borough  deputy  engineer 
and  surveyor,  in  a  paper  read  before  the  Institute  of 
Cleansing  Superintendents,  in  June,  1925.  This  has 
been  done  by  gradual  adoption  of  motor  trucks  for 
transporting  the  refuse  to  the  point  of  disposal,  after 
a  full  horse-drawn  load  has  been  obtained — and  by  the 
substitution  of  land  reclamation  for  destructors.  The 
shape  and  low  population  density  of  the  borough  led  to 
the  use  of  the  transport  method  just  mentioned,  which 
is  known  locally^  as  the  “container”  system.  The  bor¬ 
ough  stretches  along  the  sea  for  8i  miles,  and  back 
from  the  water  front  2  miles.  The  population  density 
averages  5.6  houses  per  acre,  with  15  as  a  maximum. 

Even  the  working-class  houses  are  nearly  all  semi¬ 
detached.  The  wagon-boxes  or  “containers”  are  low¬ 
sided  and  have  a  capacity  of  three  tons  each.  When 
loaded,  the  wagons  are  drawn  to  transfer  points,  and 
the  boxes  are  shifted  to  the  motor  trucks,  by  means  of 
a  winch  operated  by  the  engine  of  the  truck.  The 
loaded  boxes  are  first  raised  from  the  horse-drawn 
wagon  to  a  lifting  frame.  The  frame  and  its  load  are 
then  lifted  and  the  container  is  moved  over  and  lowered 
on  to  the  truck. 

Woolwich  (P.  lUO.OOO) — Clinker  utilization  is  the 
chief  feature  of  the  Woolwich  destructor  installation. 


CLINKER  FLOOR  OP  BROOKVALE  ROAD  DESTRUCTOR 


ship  of  Eltham,  which  is  now  incorporated  in  the  Bor¬ 
ough  of  Woolwich.  With  regard  to  the  possible  area  of 
supply,  when  the  manufactured  material  is  transported 
in  6-ton  loads,  it  is  found  that  the  drop  in  temperature 
ranges  from  1  to  li  deg.  F.  per  mile.  This  signifies 
that  the  effective  area  of  supply  is  a  distance  of  49  to 
60  miles  from  the  place  of  manufacture. 

The  clinker  is  taken  from  the  destructor  furnaces 
to  the  clinker  asphalt  plant  in  the  hot  state,  and  before 
grinding  it  is  passed  over  an  electro-magnetic  separator 
which  removes  iron  and  other  magnetic  material.  The 
crushed  clinker  then  passes  through  adjustable  screens, 
designed  to  give  any  predetermined  grade  of  size  from 
J  to  i  in.  The  screened  material  is  stored  in  two  large 
hoppers,  with  a  combined  capacity  of  70  long  tons. 
The  smaller  of  these  hoppers  stores  the  finer  material 
used  exclusively  for  road  surface  work,  and  the  second 
stores  the  larger  material  used  for  road  foundations. 


TABLE  I— OPERATIONS  OF  THE  BROOK\  ALE  ROAD  REFUSE 
SALVAGE  AND  DESTRUCTOR  PLANT.  BIRMINGHAM.  ENGLAND 

Durins  the  calendar  year  I92S,  the  plant  treated  31,633  long  (or  35,429 
■hort)  tons  of  garba^  and  refuse,  forming  only  part  of  the  refuse  of 
Birmingham. 

Per  Long 

•  Total  Ton 

Operating  costs .  $41,164  $1.30 

Operating  income 

Crushed  clinker .  $8,419 

Baled  scrap  and  tin  cans .  5,356 

Baled  paper .  940 

Metals .  884 

Bottles  and  jars .  662 

Bones .  580 

Light  scrap  metal .  302 

Rags .  216 


Net  operating  costs. 


September  30,  1926 


is  about  65  per  cent  of  the  daily  supply  of  Liverpool. 
The  filter  beds  are  located  at  Owestry,  18i  miles  below 
Lake  Vyrnwy  and  50  miles  above  the  Liverpool  service 
reservoir  at  Prescot. 

The  character  of  the  Lake  Vymwy  water  before  treat¬ 
ment  is  described  by  Engineering  as  "excellent,”  with 
a  color  of  “only  6.5  as  measured  by  the  tintometer,”  but 
in  the  pipe  lines  above  the  filters  the  water  leaves  a 
"deposit,  which  is  soft  and  slimy.”  This  is  removed 
once  a  year,  a  brush  being  driven  through  the  pipe  by 
the  water  pressure. 

The  design  and  operation  of  the  inlet  of  the  new  beds 


TABLE  II— OPERATIONS  OF  ALL  THE  GLA.SGOW  SALVAGE  AND 
DESTRUCTOR  PLANTS 

During  the  year  endinit  May  I,  1925,  the  nine  salvaRe  and  deatruotor 
planta  treat^  347,180  long  tuna,  e<iui valent  to  388,841  short  tons,  of 
garbaite  and  refuse. 

Per  Long 
Total  Ton 

Operating  costs . 8244,905  $0  705 

Operating  income 

.Slaughter  house  manure .  $19,920 

Baled  scrap  and  tin  cans .  17,323 

Prepareil  manure .  13,526 

Tri^e  refuse .  1 1,332 

Clinker .  6,144 

Waste  paper .  1,996 

Sundries .  326 

-  $70,567  0.203 
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Each  hopper  is  provided  with  a  mechanically-control- 
lable  discharge,  which  allows  the  crushed  clinker  to  fall 
through  an  inclined  chute  to  the  boot  of  a  second  ele¬ 
vator,  which  raises  it  to  the  inlet  of  a  rotary  heater. 
This  heater  is  provided  with  deflecting  vanes,  so  spaced 
as  to  expose  the  largest  possible  surface  of  the  crushed 
clinker  to  the  destructor  gases  and  to  ensure  the  clinker 
being  raised  to  the  required  temperature  before  being 
passed  into  the  weighing  bin,  which  feeds  the  mixers. 
When  the  required  amount  of  clinker  has  been  collected 
in  one  of  these  weighing  bins,  it  is  automatically  dis¬ 
charged  into  a  paddle-mixer  placed  immediately  beneath 
it,  and  the  necessary  amount  of  bitumen  or  other  bind¬ 
ing  agent  is  discharged  simultaneously  from  a  measur¬ 
ing  tank,  placed  alongside  the  weighing  bin.  The  clinker 
and  bitumen  are  incorporated  thoroughly  in  the  mixer, 
and  are  then  discharged  into  a  steam- jacketed  storage 
hopper,  kept  hot  by  superheated  steam  at  temperatures 
ranging  from  400  to  500  deg.  Fahrenheit. 

No  operating  figures  for  this  plant  are  yet  available 
but  at  a  later  date  the  writer  hopes  to  be  able  to  give 
further  information  and  costs,  together  with  the  bor¬ 
ough  surveyor’s  report  upon  the  durability  of  the  roads 
which  have  been  surfaced  with  this  clinker  asphalt. 
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INLET,  SCREEN  AND  AERATOR  FOR  SIX)W’  SAND  FILTERS. 
LIVERPOOL,  E.NOI.AND,  WATER-WORKS 
The  fnlet  channel  and  the  plp«-  feeding  the  spray  nnzzles 
extend  along  the  side  of  each  bed.  There  are  540  spray 
orifices,  about  1  In.  in  diameter,  4  in.  c.  to  c.,  to  each  bed. 

(see  cross-section)  are  as  follows:  The  channel,  screen, 
overflow  weir  and  aerator  pipe  extend  along  one  of  the 
198-ft.  sides  of  each  bed.  The  channel  inlet  is  fed  by 
three  6-in.  pipes,  entering  at  right  angles,  and  dis¬ 
charging  horizontally  in  both  directions  through  two 
3-in.  outlets  on  each  side.  The  di.scharge  is  into  a 
trough  in  the  bottom  of  the  inlet  channel.  The  water 
rises  through  a  grid  placed  over  the  trough  and  passes 
up  through  an  inclined  40x40-mesh  gauze  screen  with 
an  effective  area  of  912  sq.ft.,  and  over  a  weir  onto 
filter  bed  in  a  thin  sheet.  The  screen  is  in  sections, 
each  "held  in  position  by  a  single  quick-release  clamp.” 

The  inlets  to  the  three  newest  slow  sand  filters  of  On  emptying  the  inlet  channel,  the  screens  may  be 
the  water-works  of  Liverpool,  England,  are  so  de-  washed  in  position  by  means  of  a  1-in.  hose,  fed  from 
signed  as  to  give  a  choice  between  delivering  the  in-  a  1-in.  pipe,  which  also  serves  as  a  handrail  to  the  foot- 
fluent  in  a  thin  sheet  over  a  long  weir  and  discharging  walk  over  the  inlet  weir.  The  wash  water  is  wasted 
it  as  fine  spray  from  hundreds  of  small  orifices  in  a  through  a  valve  at  one  end  of  the  channel, 
pipe  placed  above  the  weir.  The  arrangement  has  not  The  aerator  delivers  540  spray  jets  through  as  many 
been  fully  tried  out,  states  London  Engineering  in  an  gun-metal  orifices,  each  about  i  in.  in  diameter,  4  in. 
article  on  the  new  filters  (July  30,  p.  123),  which  goes  c.  to  c.  Under  the  normal  pressure  of  40  lb.,  the  water 
on  to  say:  “The  primary  object  of  aeration  at  this  plant  travels  through  the  air  for  12  ft.  before  it  reaches  the 
is  to  relieve  the  filter  beds  by  pre-oxidation  of  any  or-  water  surface  above  the  filter  bed.  The  orifice  pipe  is 
ganic  matter  present  in  the  water  and  by  converting  fed  by  branches  from  a  6-in.  supply  pipe  controlled  by 
ferrous  into  ferric  salts.”  A  reduction  of  the  color  of  a  valve. 

the  water  is  also  anticipated.  The  untreated  water  has  The  article  in  Engineering  mentions  the  spray  aerator 
a  color  of  6.5  “as  measured  by  the  tintometer.”  This  is  and  the  thin  sheet  discharging  over  the  weir  as  altema- 
reduced  to  3.5  by  the  old  filters  and  to  between  3.5  and  tive  filter  inlets  and  indicates  that  the  entire  arrange- 
3  by  pre-aeration  and  the  new  beds.  ment  is  still  under  trial.  It  says  nothing  of  the  possi- 

The  three  filters  with  the  new  type  of  inlet  were  put  bility  of  operating  the  two  in  combination  nor  of  any 
in  use  in  October,  1925.  Like  the  12  earlier  ones,  each  arrangement  for  screening  the  water  before  it  is  dis- 
has  an  area  of  0.8  acre  (180x198  ft.)  and  is  operated  charged  through  the  aerator  orifices, 
at  a  rate  of  2.4  U.S.  m.g.d.  With  one  bed  out  of  use.  The  new  filters  were  built  from  designs  by  CoL  J.  R. 
this  gives  a  combined  capacity  of  33.6  U.S.  m.g.d.,  which  Davidson,  city  water  engineer  of  LiverpooL 


Construction  Work  on  a  Chinese  Railway 

Grading,  Tunnels,  Bridges  and  Culverts — Tunnel  with  Roof  of  Concrete  Blocks  and  Walls  of 
Varied  Types  — Riprap  on  Fills  Along  River — Compressed-Air  Foundations 

By  H.  Stringer 

Shanghai  Waterworks  Co.,  Shanghai,  China 


Heavy  grading,  river  bank  protection,  tunnels,  Drainage  and  Watericays — The  accompanying  table 
bridges,  caisson  foundations  and  numerou.s  water-  was  used  as  a  general  guide  for  culverts,  but  was  widely 

way  openings  were  features  in  building  the  departed  from  if  inspection  of  the  drainage  area  was 

67-mile  Chaoyang  branch  of  the  Peking-Mukden  Ry.,  thought  to  demand  it.  Complete  drainage  area  plans  on 
in  China,  and  particulars  of  this  construction  work  may  a  scale  of  2,000  ft.  to  the  inch  were  made  for  the  .smaller 

be  of  interest  to  American  engineers.  The  first  33  streams,  up  to  about  4,000  acres  in  extent.  For  cul- 

mile.s,  built  in  1921,  traversed  fairly  eas}”^  country;  but 
the  37  miles  from  Y-hsien  to  the  terminus  at  Peipiao 
traversed  country  of  some  difficulty.  The  latter  section 
was  completed  in  1924.  • 

As  the  line  was  expected  to  handle  6,000  tons  of  coal 
daily  and  al.so  a  considerable  grain  traffic,  grades  w'ere 
limited  to  0.74  per  cent,  and  curves  to  3i  deg.,  the 
maximum  grade  being  reduced  to  0.65  per  cent  on  all 
curves.  The  rapidly  increasing  cost  of*maintenance  in 
China  was  a  factor  in  selecting  these  limits. 

Track  is  laid  with  30-ft.  60-lb.  rails  removed  from 
the  main  line,  with  14  Oregon  fir  ties  to  a  rail  length. 

Except  for  the  Ta  Ling  Hq.  bridge,  the*work  was  com¬ 
pleted  ahead  of  tracklaying.  All  plant  for  the  tunnels 
and  all  cement  for  important  .structures  was  hauled  by 
native  carts  over  the  earth  roads.  Work  on  this  bridge 
is  shown  in  Figs.  1  and  2. 

Surveys — The  country  being  open  and  free  of  brush, 
a  traverse  survey  was  made,  but  with  a  plane-table 
survey  run  concurrently  to  put  in  detail  and  as  a  check. 

The  survey  for  the  paper  location  w'as  made  with  10-ft. 
contours  where  the  ground  was  very  broken.  Here  the 
usual  traverse  was  run  and  .stations  checked  by  leveling, 
contours  were  located  from  these  stations  by  level  and 
the  positions  picked  up  by  tachometer  and  plotted  in 
the  field.  Later,  as  the  survey  staff  was  depleted  for 
construction,  the  method  of  spot  leveling  "was  adopted, 
with  tachometer  only.  As  a  number  of  students  were 
sent  for  training  in  survey  work  the  spot  leveling  w’as 
again  extended  to  include  the  plotting  of  contours  in 
the  field. 

In  the  latter  case  the  levels  of  each  station  on  the 
traverse  were  sent  back  to  the  plane-table  party,  whose 
duties  combined  putting  in  the  topography  and  plotting 
contours.  The  contours  were  located  by  hand  level  on 
selected  lines  radiating  from  the  traver.se  station,  dis¬ 
tances  being  fixed  by  tape.  The  traverse  stations  w'ere 
a  maximum  of  700  ft.  apart.  If  the  connection  of  the 
contours  taken  from  each  station  was  not  sufficiently 
represented  by  sketching  on  the  ground,  an  intermediate 
station  was  put  in  by  plane  table. 

The  scale  was  2,000  ft.  to  the  inch  for  reconnaissance 
and  200  ft.  for  paper  location.  Much  of  this  work  was 
done  in  winter,  with  the  ground  frozen  to  a  depth  of 
4  ft.  An  iron  peg  was  used  first  to  make  a  hole  for  the 
wooden  pegs  or  stakes,  and  where  final  pegging  had  to 
be  done,  only  points  of  intersection  and  stations  at 
2,000-ft.  intervals  on  long  tangents  were  marked  per¬ 
manently,  using  stones  about  8-in.  square  and  3  ft. 
long.  Arrows  only  were  used  as  temporary  marks  for 
intermediate  stations,  as  these  could  be  driven  into  the 
soft  6-in.  layer  of  soil  overlying  the  frozen  ground. 


FIG.  1— PLACING  AN  AIR  LOCK:  TA  LING  HO  BRIDGE 

verts  up  to  and  including  single  6-ft.  openings,  the 
Meyer  formula  was  used,  with  the  Talbot  formula  for 
larger  culverts.  In  these,  which  are  both  for  steep  and 
rocky  country,  C  is  in  acres:  Meyer:  A  =  i\/Cx 
Talbot:  A  =  WC. 

Where  drainage  areas  w’ere  too  large  to  measui:g, 
flood  level  slope  and  cross-sections  were  taken,  ana  with 
an  assumed  constant  the  Kutter  formula  V  =  47VRS 
W’as  used  to  calculate  flood  velocity.  The  amount  of 
backing  up  which  was  to  be  expected  from  constriction 
of  channel  up  to  as  much  as  50  per  cent  was  investigated 
in  the  manner  described  in  Kempe’s  “Engineer’s  Year 
Book,”  p.  512,  1921  edition.  Restriction  to  over  50  per 
cent  was  not  considered  advisable.  Wherever  drainage 
areas  were  measurable  and  demanded  openings  of  over¬ 
culvert  size,  the  Kutter  formula  was  checked  against 
the  quantity  derived  from  drainage  area  considerations 
only,  taking  runoff  at  100  per  cent  and  rainfall  at  1  in. 
an  hour.  This  rainfall  was  not  excessive,  being  ex¬ 
ceeded  in  one  or  two  cases.  Rough  e.stimates  of  the 
amount  of  runoff  actually  occurring  in  areas  with  bare 
rocky  upper  slopes  and  valley  bottoms  planted  with 
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appearance  of  a  hard  clay  the  lininpr  was  2  ft.  of  1 : 3 :  6 
concrete.  Where  the  rock  wa.s  rotten  and  showed  signs 
of  weathering  badly,  the  lining  was  18  in.  of  1:4:8 
concrete,  except  in  very  wet  places  where  the  1  ■  3 :  6 
mix  was  used.  For  60  per  cent  of  the  length  of  the 
tunnel,  where  the  rock  was  sound  but  its  weathering 
qualities  were  open  to  doubt,  pillars  18  in.  thick  and 
6  ft.  wide  were  inserted,  the  rock  surface  between  pil¬ 
lars  being  cut  back  to  admit  of  a  plaster  at  least  2  in. 
thick.  These  pillars,  of  1:3:6  concrete,  were  12  and 
9  ft.  apart  for  arch  sills  6  and  9  ft.  below  the  .springing 
line,  respectively.  The  tunnel  section  is  shown  in  Fig.  4. 

Tunnel  drainage  is  a  difficult  que.stion  in  a  country 
where  40  deg.  of  frost  is  possible  and  a  zero  tempera¬ 
ture  is  usual  from  December  to  March.  This  difficulty 
was  solved  temporarily  by  having  doors  of  matting  at 


millet,  indicated  about  77  per  cent  after  thorough  satu¬ 
ration.  This  figure  was  based  on  weir  calculations. 

Grading — On  fills,  the  subgrade  width  was  16  ft. 
with  fir.st  class  rock,  18  ft.  with  surface  or  inferior  rock 
and  20  ft.  with  earth.  Side  slopes  were  1  on  li  for 
earth,  and  the  angle  of  repose  for  rock  never  exceeded 
1  on  1}.  Cuts  were  made  of  ample  width  on  account  of 
ice  and  heaving  from  frost.  In  .sound  rock  they  have 
18-ft.  subgrade  and  slopes  of  1  on  U.  In  this  broken 
country  it  was  economical  to  run  many  of  the  cuts  to 
fills,  using  portable  track  in  16-ft.  lengths  of  30-in. 
gage,  with  16-lb.  rail  and  steel  ties.  The  cars  were  of 
18  cu.ft.  capacity.  Rock  in  cuts  often  compelled  the 
half-borrow,  half-haul  method  of  building  fills. 

River  Bank  Protection — Two  miles  of  heavy  protec¬ 
tion  were  required  where  the  line  was  located  along 

the  bed  of  the  Ta  Ling _ 

River,  which  is  a  considerable 
stream  in  times  of  flood. 

Rough  gagings  during  the 
high  flood  of  August,  1923, 
gave  the  following  data: 

Width,  2,900  ft.;  depth,  12 
to  15  ft.;  velocity,  14  ft. 


be  quarried  almost  with¬ 
out  the  use  of  powder  in 
pieces  10  cu.ft.  in  size  and 
lengths  up  to  6  ft.  For  handling  this  heavy  stone  where 
there  was  water  to  contend  with,  the  berm  A  was  com¬ 
pleted  first  with  small  stones  weighing  from  100  to 
140  lb.  and  a  temporary  track  was  laid  on  this  for 
dumping  the  heavy  stone  for  berm  B.  The  light  weight 
of  stone  for  berm  A  was  not  advocated,  but  was  neces¬ 
sitated  by  labor  troubles  and  lack  of  time,  since  it  was 
imperative  to  get  the  line  protected  before  the  rainy 
season,  as  the  earthwork  of  the  fills  was  carried  on 
simultaneously  with  the  slope  protection. 

Tunnels — There  are  two  tunnels;  one  of  383  ft.  was 
in  hard  rock  requiring  no  lining;  the  other  was  3,894  ft. 
long  in  a  friable  horizontally  bedded  green  sandstone 
requiring  lining  to  all  the  arch  and  a  considerable  part 
of  the  side  walls.  Both  tunnels  were  driven  by  the 
top  heading  (Belgian)  method  and  in  the  longer  tun¬ 
nel  this  proved  its  great  advantages  (apart  from  its 
suitability  on  other  counts)  for  a  country  where  expert 
timber  men  are  not  available.  The  top  heading,  about 
8x8  ft.,  was  widened  out  to  full  size  to  admit  of  turning 
the  arch,  for  which  benches  were  excavated  3  to  6  ft. 
deep.  The  arch  was  lined  with  precast  concrete  blocks 
(1:2:4  mix),  this  being  the  only  feasible  way  of  en¬ 
suring  a  sound  job  and  proper  thickness  of  lining,  in 
the  absence  of  suitable  bricks.  On  completion  of  the 
arch,  the  sills  were  underpinned  in  6-ft.  lengths. 

The  question  of  sidewall  thickness  was  a  continual 
problem,  owing  to  the  varying  character  of  the  rock. 
^Vhere  the  rock  was  disintegrated  into  what  had  the 


FIG.  2— SINKING  A  BRIDGE  CAIS.SON.  CHAOYANG  BRA.NCH.  PEKI.NG-.MUKDBN  RY. 


each  portal,  which  were  kept  closed  between  trains.  As 
a  tentative  permanent  solution,  a  concrete,  slab-covered 
side  drain  was  adopted  which  drained  to  catch  pits  at 
the  north  portal,  where  pipes  below  the  frost  line  led 
to  a  large  blind  well  at  the  mouth  of  the  approach  cut¬ 
ting.  Fortunately  the  amount  of  water  in  the  tunnel 
was  not  great. 

For  the  longer  tunnel,  there  were  three  shafts  serv’ed 
by  steam  hoists  and  double  cages  which  handled  the 
18-in.  dump  cars  used  between  the  shafts.  At  the 
portals,  24-in.  gage  cars  were  u.sed.  All  spoil  was  hand 
hauled  to  the  dumps.  Drilling  was  done  entirely  by 
hand,  though  steam  drills  and  steam-driven  fans  for 
ventilation  of  headings  were  offered  to,  and  refused  by, 
the  Chinese  contractors.  Dynamite,  fired  by  fuse,  was 
used  to  a  large  extent,  as  the  amount  of  water  present 
precluded  the  use  of  native  powder,  which  was  used  for 
rock  excavation  wherever  pos.sible.  Work  was  carried 
on  night  and  day.  The  headings,  begun  in  June  and 
July,  1922,  were  holed  through  on  Feb.  24,  1923,  and 
the  tunnel  was  opened  to  traffic  Nov.  24.  The  only 
serious  mishap  was  the  bursting  of  a  heading  drain 
dam  in  the  south  approach  cut  during  a  torrential  rain; 
this  caused  the  flooding  of  the  tunnel  as  far  as  the 
second  shaft  and  delayed  work  for  a  fortnight. 

Bridges  and  Culverts — There  were  118  culverts  and 
29  bridges  on  the  37-mile  section.  Arch  culverts  were 
used  extensively  and  the  majority  of  these  were  of  con¬ 
crete.  In  the  neighborhood  of  the  coal  mines,  a  hard 
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burned  shale  brick  was  obtainable  and  was  used  for 
arches,  in  conjunction  with  coursed  rubble  sandstone  or 
limestone. 

Heavy  calls  on  the  railway  bridpe-works  for  steel 
structures  in  renewals  and  double  tracking  entailed  the 
adoption  of  arches  in  plain  concrete  for  a  viaduct  of 
eight  spans  of  30  to  34  ft.  cro.ssing  a  gulley  at  a  max- 


Fir,.  P,— PROTRC'TIO.V  OK  FII.l.  .\IX)NG  RIVER 
Tf>P  of  btTin  .!-/>’  is  3  ft.  above  pround  or  IS  in.  above 
iow-water  level. 


imum  height  of  55  ft.  on  a  3-deg.  curve.  The  founda¬ 
tion  was  in  hard  clay  which  was  tested  up  to  a  load  of 
two  tons  per  square  foot  and  loaded  with  a  maximum  of 
H  tons  in  the  finished  .structure.  The  arches,  designed 
for  Cooper’s  E-50  loading,  were  made  30  in.  thick  at 
the  crown,  with  3  ft.  of  cover  at  that  point.  The  abut¬ 
ments  were  of  the  biiried-wing  type. 

Four  contraction  joints  in  each  arch  are  made  with 
oiled  paper,  as  .shown  in  Fig.  5,  and  similar  to  those 
in  the  culverts. 

Above  the  springing  line,  each  arch  was  of  1:2:4 
concrete,  except  that  the  key  block  w’as  of  1:1:2  mix 
to  admit  of  striking  centers  after  seven  days.  Over  the 
joints  a  F-shaped  notch  with  1-in.  sides  w'as  cut  in  the 
concrete  and  filled  with  pitch.  Elsewhere,  the  arch  was 
waterproofed  with  a  rich  mortar  worked  until  it  had 
nearly  set.  All  concrete  was  hand-mixed  and  that  for 
the  piers  was  carried  up  on  inclined  gang  planks 
(Fig.  2).  The  arches  were  all  cast  from  one  end,  the 
raw  materials  being  carried  up  and  mixed  on  platforms 
built  over  the  haunches  and  moved  forw'ard  as  the  arches 
progressed.  The  arch  centers  were  supported  on  cor¬ 
bels  12  in.  thick  (Fig.  5),  reinforced  with  pieces  of 
60-lb.  rail  4  ft.  c.  to  c.,  the  spacing  of  the  arch  centers. 
Four  sets  of  centers  were  u.sed  and  no  center  was 
struck,  no  matter  what  the  age  of  the  arch  concrete, 
until  the  two  arches  ahead  had  been  keyed  in.  The 
centers  were  supported  on  hardwood  wedges  2  ft.  long 
and  8  in.  wide,  with  a  2-in.  taper  on  a  minimum  thick¬ 
ness  of  2  in. 

Up  to  springing  level,  the  placing  of  the  concrete  was 
done  by  contract;  above  that  point  it  was  done  by  day 
labor,  about  140  coolies  and  20  carpenters  being  em¬ 
ployed  continuously.  The  pouring  of  concrete  was  car¬ 
ried  on  without  interruption  between  arch  joints  and 
the  time  for  pouring  an  arch  was  3i  days. 

Fotnidatiovs — For  the  30-ft.  arches,  foundation  wells 
were  largely  employed,  as  the  streams  were  full  of  boul¬ 
ders  and  unsuitable  for  piling.  As  these  streams  were 
dry  during  winter  and  early  .spring,  the  wells  were  put 
down  to  a  safe  foundation  with  the  use  of  4-in.  barge 
pumps  only.  Such  sinking  was  carried  to  a  maximum 
depth  of  22  ft.  These  wells  w’ere  arranged  as  in  Fig.  5 
In  general,  two  sizes  of  wells  w’ere  used,  9  ft.  internal 
diameter  under  the  piers  and  a  combination  of  9-ft  and 
fi-ft.  wells  under  the  abutments.  They  were  lined  with 
1:2:4  plain  concrete  1  ft.  thick,  the  bottom  3  ft.  being 
widened  out  to  15-in.  thickness  with  a  45-deg.  cut¬ 
ting  edge. 


The  lifts  put  on,  as  sinking  proceeded,  varied  from 
3  to  9  ft.  No  trouble  was  experienced  from  e.xcessive 
leakage  or  cracking.  On  reaching  a  .satisfactory  bottom, 
the  wells  were  sealed  off  under  w'ater  with  a  2  ft. 
thickne.ss  of  1:2:4  concrete.  When  this  had  set,  the 
well  was  baled  out  and  filled  to  the  footing  level  with 
1:4:8  concrete. 

Wells  were  also  adopted  in  thre«>  cases  where  under 
low  water  conditions  w’ater  was  flowing  on  the  surface 
to  a  depth  of  about  2  ft.  The  river  beds  were  of  gravel 
and  sand  in  layers  mixed  with  large  boulders,  overlying 
a  rock  bed  of  hard  ba.salt  at  depths  of  13  ft.  and  15  ft., 
except  that  in  one  case  no  rock  was  found.  Steam 
pumps  were  used  for  unwatering,  and  the  direct-driven 
6-in.  centrifugal  pump  was  the  most  satisfactory  on 
account  of  its  lightne.ss.  These  pumps  were  mounted 
on  tw’o  12xl2-in.  timbers,  bolted  together  and  spanning 
the  wells. 

On  reaching  rock,  the  surface  was  cleaned  and  a 
sump  cut  in  the  middle.  A  wooden  drum  4i  ft.  in 
diameter  and  2  ft.  high  was  then  sunk  and  a  concrete 


sealing  layer  for  the  edge  of  the  well  was  placed  under 
W’ater  between  the  well  shell  and  the  outer  surface  of 
the  drum.  This  sealing  layer  of  1:1:2  concrete  was  in 
some  cases  tight  enough  to  admit  of  baling  out  the  well 
and  cutting  out  a  clean  key  of  rock  4i  ft.  in  diameter 
in  the  center  of  the  well ;  in  other  cases  it  was  necessary 
to  put  back  one  pump  w’hile  cutting  this  key.  The  key 
was  then  sealed  with  concrete  under  water  and  the  well 
filled  with  1:4:8  concrete  to  footing  level. 

Pier  wrells  were  tied  together  with  a  footing  4  ft. 
thick,  reinforced  with  rails.  Where  it  was  not  possible 
to  sink  this  with  sheeting  or  horizontal  planking  in  the 
usual  way  for  these  small  depths  of  about  5  ft.,  a 
rectangular  concrete  caisson  was  made,  1  ft.  thick  and 
reinforced  with  cement-drum  strips  4  in.  wide,  or  with 
bamboo.  These  footing  caissons  w’ere  34  ft.  long  by 
18i  ft.  wide,  and  were  stiffened  centrally  by  two  short 
beams  12  in.  square  at  the  top  and  bottom  of  the 
caisson. 

Ta  Ling  Ho  Bridge — The  biggest  bridge  was  that 
crossing  the  Ta  Ling  Ho,  at  Mile  59,  at  a  height  of  32  ft. 
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above  low  water,  which  is  about  4  ft.,  increasing  to  some 
16  ft.  in  depth,  in  floods.  The  river  bed  was  3.300  ft. 
wide  and  it  was  decided  to  use  sixteen  100-ft.  spans. 
With  the  exception  of  the  winj?s  of  the  sheltered  south 
abutment  all  the  foundations  are  on  steel  caissons  sunk 
by  compres.sed  air.  This  work  is  shown  in  Fiirs.  1 
and  2.  The  caissons  were  elliptical  in  shape,  with  a 


FIG.  5— rOXCRETE  BRIDGE  WORK 
At  left,  archecj  vlatlurt.  note  contraction  Joints.  At  right,  plan 
of  foundation  piers  for  abutment. 


dug  to  the  ice  level.  Suksequent  lifts  on  the  cai.s.sons 
were  8  ft.  high. 

The  normal  rate  of  sinking  in  sand  or  coarse  gravel, 
without  boulders  of  such  a  size  as  to  necessitate  the 
use  of  the  man  lock,  was  8  ft.  in  24  hours.  In  the  hard 
clay  this  fell  to  li  ft.  The  only  serious  difflcubv  en¬ 
countered  was  the  jamming  of  most  of  the  cai.ssons 
after  penetrating  about  5  ft.  into  the  clay,  which  may 
have  been  due  to  swelling  of  the  clay  and  was  overcome 
by  weighting  the  cai.s.sons  with  about  30  tons  of  rails 
and  then  removing  the  pressure  as  rapidly  as  possible. 


DKSIGX  DATA  FOR  SKMICIIlCl  hAK  ARCH  Cl.LVKRTS 


— — 

-Pulvert - . 

Itrainaate 

- - 

Culvrrt - N 

I'rainafte 

Diam.,  Ft.  .Area,  .S<i  Ft. 

Area,  .Aerea 

Diam., 

Ft.  .Area,  .Stj .  Ft. 

.Area.  .Acres 

I 

7  78 

3  78 

8 

70  14 

289  30 

4 

17  55 

l<)  25 

10 

96  30 

441  40 

(2>  4 

35  to 

77  00 

12 

125  57 

628. 30 

6 

3(>  86 

84  92 

15 

196  38 

1.143  80 

(21  6 

73  72 

309  00 

(2)  15 

392  76 

2.903  00 

Protection  work  for  the  major  bridges  was  a  heav>’ 
item.  Where  the  opening  was  restricted,  the  approach 
banks  were  riprapped  to  2  ft.  above  the  expected  new 
flood  level  and  a  berm  of  heavy  stone  provided,  as  in 
the  bank  protection  work  previously  described.  The 
berm  of  heavy  stone  was  24  ft.  wide  at  the  Ta  Ling  Ho 
bridge  and  12  ft.  in  the  .smaller  bridges.  Further,  at 
all  the  larger  bridges,  upstream  and  downstream  train¬ 
ing  banks  w’ere  provided  to  throw  eddies  away  from  the 
abutments.  Up.stream  training  banks  were  made  at 
least  a  span  and  a  half  in  length;  those  on  the  down¬ 
stream  side  had  a  minimum  length  of  50  ft.  These 


fbase  area  of  228  sq.ft,  and  a  working  chamber  7  ft. 
high,  in  which  six  men  could  work  with  comfort.  Their 
weight  was  about  9  tons  unfilled,  the  skin  filling  being 
of  1:2:4  conc’'ete.  Borings  indicated  silt  and  sand  of 
varying  coarseness  over  a  thick  bed  of  very  hard  clay, 
and  the  caissons  w-ere  sunk  about  10  ft.  into  this  clay. 
The  two  houses  for  air  compressors  and  engines  were 
I  ■  built  of  2-in.  plank  covered  inside  with  straw  matting 
and  papered  at  the  joints.  This  means  was  taken  to 
i--  exclude  the  fine  silt  of  the  river  bed,  which  the  slightest 
breeze  raised  in  clouds,  while  the  winter  wind  storms 
■  masked  the  whole  countryside  in  red-brown  dust  fog. 

I  For  the  same  reason  the  air  intake  of  the  compressors 

j  was  placed  inside  the  engine  house.  While  this  had 

the  disadvantage  of  causing  occasional  freezing  up  of 
the  air  intake  tees  to  the  air  locks,  it  was  preferable  to 
I  damaged  compressors.  The  main  2i-in.  air  line  was 

15  to  20  ft.  from  the  bridge  center  line  and  was  con¬ 

nected  to  the  air  locks  with  armored  rubber  hose.  Pres- 
I  sures  never  e..ceeded  20  lb.  per  square  inch  and  not 
more  than  three  caissons  were  under  air  at  one  time. 
Railway  traffic  w'as  carried  across  the  river  on  a 
f  |  temporary  pile  trestle  having  42  spans  of  12  ft.,  about 

^1  100  ft.  downstream  from  the  permanent  center  line. 

i|  The  construction  scheme  aimed  at  getting  al-  the 
||  sinking  done  in  the  low-water  channel,  about  500  ft., 

^1  during  the  winter,  when  the  river  was  frozen  to  a  depth 
of  at  least  two  feet,  capable  of  sustaining  easily  a  4-ton 
air  lock.  Caissons  unloaded  onto  the  ice  were  hauled  to 
«  the  pier  sites  and  erected  on  prepared  islands,  each  built 
s  of  a  rubble  shell  with  a  heart  of  small  ballast  and  mud. 
«  After  being  sunk  empty  to  water  level,  the  caissons 

8  were  filled  with  the  first  lift  of  concrete  to  2  ft.  above 

S  the  top  of  the  working  chamber  preparatory  to  air- 
8  sinking.  Above  low  water  they  were  erected  in  holes 


banks,  raised  about  5  ft.  above  expected  flood  level,  were 
built  of  first  class  material  heavily  riprapped  and  pro¬ 
vided  with  an  apron  of  heavy  stone  5  ft.  thick. 

This  railway  work  was  under  the  general  supervision 
of  W.  0.  Leitch,  senior  district  engineer,  and  L.  J. 
Newmarch,  general  manager  and  engineer-in-chief  of 
the  Peking-Mukden  Ry.  H.  Farrant  was  resident  engi¬ 
neer  until  1922,  and  H.  Stringer  until  April,  1924; 
B.  L.  Jacobs,  A.  H.  Douglas  and  K.  S.  Wang  were  as¬ 
sistant  engineers.  In  addition,  there  were  eight  cadet 
engineers  and  two  student  engineers. 

Repairing  a  Drawbridge  Bearing 

An  error  made  in  the  erection  of  the  Wabash  R.R. 
168-ft.  bascule  bridge  over  the  Rouge  River,  near  De¬ 
troit,  had  troublesome  and  co.stly  results.  In  the 
hurried  work  of  completing  the  structure  to  permit  re¬ 
sumption  of  railroad  traffic,  the  sleeve  on  a  pin  in  one 
of  the  compression  members  or  links  of  the  counter¬ 
weight  system  was  placed  upside  down,  so  that  the  oil 
hole  was  on  the  side  opposite  to  the  oil  grooves  in  the 
sleeve,  thus  preventing  proper  lubrication.  Although 
this  bridge  was  built  in  1922  {Engineering  News-Rec¬ 
ord,  March  2,  1922,  p.  363),  it  was  not  until  February, 
1926,  that  trouble  developed  in  the  shape  of  vibrations 
in  the  compression  member,  due  to  the  fact  that  the 
bearing  was  running  perfectly  dry.  This  condition  led 
to  an  investigation.  As  the  river  was  frozen  and  there 
was  no  navigation  at  the  time,  the  bridge  could  be  left 
in  the  closed  position  while  repairs  were  being  made. 
After  ineffectual  attempts  to  drive  out  the  pin  by  jacks 
and  rams  it  was  cut  out  piecemeal  by  an  acetylene  torch. 
The  bearing  was  then  adjusted,  and  a  new  pin  and 
sleeve  were  placed.  This  repair  work  was  done  under 
the  direction  of  the  American  Bridge  Co. 
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Puddle  Core  Investigations  at  Tieton  Dam,  Washington 

Goldbeck  Cell  Readings  Show  Consolidation — Sluicing  Controlled  by  Corewall  Movements — Direct- 
Pressure  Observations — Ball-Penetration  Tests — Friction  Coefficients 

By  Ivan  E.  Houk 

Engineer,  U.  S.  Bureau  of  Reclamation,  Denver,  Colo. 


Detailed  core  inve.stlgations  were  made  by  the 
I  Bureau  of  Reclamation  engineers  during  the  con¬ 
struction  of  the  Tieton  hydraulic-fill  dam  on  the 
Yakima  project  in  south  central  Washington.  Periodic 
readings  were  taken  on  Goldbeck  pressure  cells  installed 
along  the  upstream  face  of  the  corewall,  and  on  pres¬ 
sure  gages  directly  connected  to  well  points  in  the  fill; 
depths  of  pool  and  core  penetration  were  measured 
monthly  with  a  6-in.,  30-lb.  iron  ball;  samples  of  core 
material  were  taken  and  analyzed;  horizontal  displace¬ 
ment  of  the  corewall  was  observed  daily,  to  serve  as 
a  guide  for  the  sluicing  operations;  and  experimental 
determinations  of  friction  coefficients  were  made  for 
the  sand  and  gravel  deposited  on  the  downstream  side 
of  the  corewall.  The  more  important  results  showTi  by 
the  studies  may  be  chiefly 
stated : 

(1)  The  pressure  ob¬ 
servations  showed  that 
core  was  consolidating 
properly  and  that  the 
section  was  stable  at  all 
times.  The  Goldbeck  cell 
readings,  while  some¬ 
times  questionable  indi¬ 
vidually,  .showed  sub¬ 
stantial  agreement  when 
considered  collectively. 

They  showed  that  the 
horizontal  pressures  at 
the  lower  cells  were 
slightly  greater  than  hydrostatic  pressure  during 
the  first  season  of  sluicing;  that  the  pressure  de¬ 
creased  when  work  was  discontinued  during  two 
winters  and  increased  when  construction  was  active 
in  the  spring,  the  headings  becoming  quite  discord¬ 
ant  the  .second  spring,  probably  indicating  a  more 
or  less  solidified  core. 

(2)  Ball  tests  showed  an  average  penetration 
below  the  pool  water  surface  of  about  9.7  ft.,  a 
depth  somewhat  less  than  was  observed  at  the 
Miami  Conservancy  District’s  hydraulic-fill  dams, 
probably  due  to  the  relatively  higher  percentages  of 
very  fine  sand  and  silt  and  the  relatively  lower 
percentages  of  clay  in  the  core  material  at  Tieton. 

(3)  The  mechanical  analysis  of  the  core  samples 
showed  that  the  average  core  material  contained 
about  11  per  cent  of  clay,  62  per  cent  of  silt,  24 
per  cent  of  very  fine  sand,  and  3  per  cent  of  larger 
•  particles. 

(4)  Observations  of  corewall  movements  showed 
that  the  material  placed  on  the  downstream  side  of 
the  corewall  was  sufficiently  porous  to  drain  read¬ 
ily,  since  observations  following  a  suspension  of 
sluicing  generally  showed  a  downstream  movement. 
This  dowTistream  movement  probably  resulted  from 
the  decrease  in  pressure  against  the  dowmstream 
side  of  the  corewall  as  water  drained  out. 


(5)  Friction  coefficients  were  found  to  average 
0.51  for  the  .sand  deposited  ju.st  below  the  corewall, 
and  0.60  for  the  coarse  sand  and  gravel  deposited 
25  ft.  below. 

The  Tieton  dam,  located  on  the  Tieton  River  about 
30  miles  west  of  Yakima,  is  an  earth,  gravel,  and  rock- 
fill  embankment  234  ft.  high  above  the  river  bed.  The 
vertical  reinforced-concrete  corewall  is  founded  on  bed 
rock  87  ft.  below  the  river  bed  and  extends  to  the  top 
of  the  dam,  321  ft.  above.  Fig.  1  is  a  typical  cross- 
section  of  the  dam  showing  the  general  design.  The 
material  in  the  fill,  both  above  and  below  the  corewall, 
was  hauled  to  the  dam  in  cars,  dumped  on  the  outer 
slopes,  and  washed  toward  the  center  by  hydraulic 
monitors,  as  shown  in  Fig.  2. 


Imtallation  of  Testing  Equipment — The  testing  equip¬ 
ment  consisted  of  horizontal  and  vertical  Goldbeck 
pressure  cells,  l  l-in.  by  18-in.  well  points  with  60-mesh 
screens,  for  direct  connection  to  pressure  gages;  and 
3-in.  galvanized  flanged  inspection  pipes,  for  use  in 
taking  camples  of  material  as  well  as  to  permit  direct 
inspection  of  the  core.  The  equipment  was  placed  at 
diflTerent  elevations  on  the  upstream  side  of  the  core- 
wall,  opposite  two  inspection  wells,  built  on  the  dowm- 
.stream  side  of  the  wall  and  215  ft.  apart.  Fig.  3  shows 
the  methods  of  installation  and  the  elevations  at  which 
the  different  pieces  of  equipment  were  placed.  The  wells 
had  an  inside  diameter  of  4  ft.  and  were  provided  with 
manhole  steps.  For  a  description  of  the  Goldbeck  cell 
see  Engineering  News-Record,  April  18,  1918,  p.  758. 

Seven  Goldbeck  cells  were  installed  at  each  well.  At 
the  east  well  3  cells  were  placed  in  a  horizontal  position, 
for  measuring  vertical  pressures;  and  4  were  placed 
vertically,  for  measuring  horizontal  pressures.  At  the 
west  well  all  cells  were  placed  vertically.  Vertical  cells 
were  placed  in  recesses  in  the  wall,  so  that  the  faces  of 
the  cells  were  flush  with  the  face  of  the  wall.  Hori¬ 
zontal  cells  were  placed  2  ft.  out  from  the  wall  on 
concrete  shelves  built  integrally  with  the  wall. 

Well  points  were  placed  inside  bags  of  fine  gravel, 
so  as  to  prevent  plugging  of  the  screens  by  clay  or  silt 
particles.  Five  points  were  installed  at  different  eleva- 
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tions  and  locations,  as  indicated  in  Fij?.  3.  One  point  C.E.,  1922,  p.  1181.  It  is  believed  that  the  installation 
was  placed  in  the  sand  and  gravel  just  below  the  core-  of  inspection  wells  at  the  Tieton  dam.  and  the  carrying 
wall  (P,),  two  points  in  the  sand  and  gravel  above  the  of  the  connecting  pipes  directly  through  the  corewall 
core  (P,  and  P,),  and  the  remaining  two  (P,  and  P,),  to  the  inspection  wells,  was  a  distinct  improvement  over 
in  the  fine  material  just  above  the  corewall.  Inspection  the  installation  methods  adopted  at  the  Taylorsville  dam. 
pipes  were  installed  with  their  open  ends  terminating  However,  the  installation  of  horizontal  cells  at  Tieton. 
at  the  upstream  face  of  the  corewall.  The  other  ends  for  measuring  vertical  pressures,  was  not  as  satisttictory 
were  bolted  to  3-in.  gate  valves  set  in  recesses  in  the  as  at  Taylorsville.  The  cells  were  so  close  to  the  core¬ 
downstream  side,  where  they  could  be  reached  from  wall  that  the  readings  became  questionable  as  soon  as 
the  inspection  wells.  The  lowest  pipe  in  the  west  well  the  material  began  to  solidify. 

was  fitted  with  a  plate  over  the  end  of  the  valve,  and  a  Horizontal  pressure  curves  determined  by  readings 
pressure  gage  attached.  With  the  valve  open  this  gage  at  vertical  cells  //,,  //„  //,,  and  all  located  at  the 


FIG.  2— ni’II.DIXO  THE  TIETON  D.\M  BY  THE  SEMI-HYDRAUMC  METHOD 
Core  iK)oI  in  foreground  on  upstream  side  of  corewall  and  gravel  fill  b»-ing  washed  into  place  below. 


could  be  used  to  measure  the  pressure  directly,  as  long  wrest  wall,  are  shown  in  Fig,  4.  Individual  observations, 
as  the  fill  against  the  corewall  remained  fluid,  represented  by  small  circles,  are  shown  only  for  cells 

Goldbeck  Cell  Data — The  experience  at  the  Tieton  H,  and  since  to  show  all  the  readings  would  confuse 
dam  in  measuring  core  pressures  with  Goldbeck  cells  the  diagrams.  For  the  same  reason  pressure  curves 
was  essentially  satisfactory.  Some  of  the  cells  failed  for  all  the  vertical  cells  are  not  given.  Those  shown 
to  register  properly  after  a  time  and  individual  readings  are  typical,  and  serve  to  indicate  the  consistency  of  the 
at  others  were  sometimes  questionable.  However,  the  data.  Dotted  straight  lines  represent  hydrostatic  pre.Sr 
difficulties  in  securing  accurate  data  and  the  discrep-  sures  at  the  elevations  of  the  cells.  The  full  straight 
ancies  in  the  final  results  were  no  more  pronounced  lines,  approximately  tangent  to  the  pressure  curves  at 
than  would  be  expected  in  any  experimental  work  of  their  origins  represent  equivalent  fluid  pressures  for 
such  character.  Readings  at  the  two  lowermost  vertical  a  unit  weight  of  fill  of  100  lb.  per  cu.ft.  Vertical  pres- 
cells  and  H„  were  quite  consistent  and  checked  very  sure  readings  taken  on  the  horizontal  cells  when  the 
closely  through  two  seasons  of  sluicing;  readings  at  the  depths  of  fill  above  varied  from  20  to  40  ft.,  and  while 
higher  vertical  cells  were  also  consistent  and  gave  av-  the  readings  still  appeared  to  represent  true  pressures, 
erage  curves  nearly  parallel  to  those  determined  by  indicated  unit  weights  of  approximately  110  lb.  per  cu.ft. 
//,  and  /f,.  It  will  be  noticed  that  the  horizontal  pressure  curves 

The  results  obtained  at  Tieton  corroborated  the  ex-  in  Fig.  4  are  very  similar.  Those  for  cells  //,  and  H,, 
perimental  work  carried  out  at  the  Miami  Valley  flood  the  two  vertical  cells  at  El,  2,747,  are  nearly  identical 
prevention  dams  near  Dayton,  Ohio.  It  is  believed  that  during  the  first  two  seasons  of  .sluicing;  while  the 
the  horizontal  pressure  data  secured  at  Tieton  were  curves  for  cells  H,  and  f/,  show  the  same  general  varia- 
fully  as  satisfactory,  possibly  more  so.  Of  course,  tions  as  those  for  cells  H,  and  H,.  Curves  for  cells 
the  Bureau  of  Reclamation  took  advantage  of  the  le.ssons  /f,  and  H,  show  that  the  horizontal  pressures  at  El. 
learned  on  the  Miami  Valley  flood  prevention  work,  2,747  increased  at  a  rate  slightly  greater  than  hydro- 
described  by  C.  H.  Paul,  former  chief  engineer  of  the  static  during  the  first  season  of  sluicing ;  that  they 
Miami  Conservancy  District,  in  Transactions,  Am.  Soc.  decreased  to  a  value  somew’hat  less  than  hydrostatic 
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when  work  was  discontinued  for  the  winter;  that  they 
increased  more  or  less  uniformly  along  a  line  practically 
parallel  to  the  hydrostatic  line  for  a  time  after  sluicing 
operations  were  resumed ;  that  they  then  increased  at  a 
more  rapid  rate,  reaching  a  value  slightly  greater  than 
hydrostatic  when  work  w'as  again  discontinued  for  the 
winter;  that  they  remained  at  approximately  the  same, 
value  during  the  winter;  and  that  they  increased  but 
little  when  sluicing  was  again  resumed,  the  readings 
becoming  quite  erratic,  probably  indicating  a  more  or 
less  solidified  condition  of  the  core  at  El.  2,747. 

The  horizontal  pressure  curves  in  Fig.  4  show  also 
that  fluid  pressures  did  not  exi.st  for  any  appreciable 
length  of  time  after  the  cells  were  covered.  The  curves 
begin  to  deviate  almost  immediately  from  the  100-lb. 
equivalent  fluid  pressure  lines.  In  no  instance  did  in¬ 
dividual  observations  indicate  horizontal  pressures  as 
great  as  those  represented  by  the  equivalent  fluid  pres¬ 
sure  lines,  although  vertical  pressure  observations  for 
depths  as  shallow  as  20  ft.  indicated  unit  weights 
slightly  greater  than  100  lb.  per  cu.ft.  for  the  material 
above.  This  checks  Mr.  Paul’s  statement  (TramaHwm, 
Am.  Soc.  C.E.,  1922,  p.  1193)  reading,  “It  is  evident, 
from  the  data  secured  thus  far,  that  properly  graded 
core  material  need  not  be  treated  as  a  perfect  fluid  even 
after  a  few  w'eeks  of  settlement,  and  that  after  it  has 
been  in  place  for  a  few  months,  the  lateral  pressure  is 
only  about  50  per  cent  or  less,  of  the  vertical  pressure 
at  the  same  depth.” 

Direct  Presstire  Measurements — Fig.  5  shows  the 
water  pressure  in  the  Tieton  fill  as  shown  by  readings 
on  pressure  gages  directly  connected  to  well  points.  No 
record  is  available  for  P,.  This  point  was  placed  in  the 
rand  and  gravel  below  the  corewall,  where  apparently 
the  material  w’as  able  to  drain  freely  since  no  pressures 
could  be  measured.  P,,  buried  in  the  sand  and  gravel 
above  the  core,  must  have  been  surrounded  by  compara¬ 


tively  tight  deposits,  as  it  showed  appreciable  pressure.-. 
Readings  at  P„  also  buried  in  the  sand  above  the  corr 
responded  more  or  less  directly  to  changes  in  pool  watn- 
surface  elevation,  thus  indicating  semi-porous  material 
above.  In  this  instance  the  pressure  decreased  definitel.v 
when  sluicing  w’as  discontinued  for  the  winter,  and 
increased  again  when  work  was  resumed. 

Pressures  at  points  P,  P„  P,,  and  P,  were  less  than 
hydrostatic  in  all  cases.  In  fact  they  were  nearly  con¬ 
stant,  regardless  of  height  of  dam,  especially  after  the 
winter  of  1922  and  1923  when  the  core  pool  remained  at 
approximately  El.  2,790.  It  seems  reasonable  that  they 
should  be  independent  of  the  pool  surface  elevation  since 
they  represent  simply  the  pressures  needed  to  force  the 
water  out  of  the  core  as  consolidation  progressed.  The 
paths  of  least  resistance  along  which  the  water  traveled 
aw’ay  from  the  well  points  probably  did  not  change 
appreciably  as  the  fill  was  raised. 

Core  Samples — Samples  of  core  material  were  taken 
through  the  3-in.  inspection  pipes  on  several  occasions 
during  the  progress  of  the  work.  Since  the  inspection 
pipes  were  located  at  different  elevations  the  sampling 
work  furnished  direct  evidence  of  the  consolidating  of 
the  core  and  supplied  material  for  laboratory  analysis. 

Several  core  samples  were  submitted  to  the  Depart¬ 
ment  of  Agriculture  at  Berkeley,  California,  for  analysis. 
Table  I  gives  the  average  results  of  the  various  tests 
arranged  according  to  the  grading  adopted  by  the 
Bureau  of  Standards.  The  proportions  of  colloids  pres¬ 
ent  were  not  determined.  Average  analyses  for  the  core 
materials  used  in  the  Henshaw  dam  of  California  and 
in  the  Miami  Valley  dams  of  southwestern  Ohio,  are 
also  included.  The  combined  percentages  of  clay  and 
silt  shown  by  the  individual  analyses  of  the  Tieton  core 


FIO.  4— HORIZONTAL  PRESSURE  BY  GOLDBECK  CELLS. 

I.N  CORE  OF  TIETO.N  DAM 
Not»  that  In  no  ease  was  the  pressure  as  great  as  a  100-Ib. 
equivalent  fluid  pressure,  in  most  eases  being  less  even  than 
hydrostatic  pressure.  Note  also  sharp  drop  in  pressure 
when  work  was  discontinued  during  the  first  winter  of 
sluicing. 
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varied  from  29  to  93  per  cent,  averaging  about  73  per 
vent.  However,  in  only  two  instances  were  the  com¬ 
bined  percentages  less  than  69.  Core  analyses  made  at 
Tieton  showed  a  specific  gravity  of  approximately  2.65, 
an  average  weight  of  76.8  lb.  per  cu.ft.,  dry  and  110.9  lb. 
per  cu.ft.,  wet,  and  average  percentage  of  voids  54.5. 

Ball  Tests — Core  consolidation  was  te.sted  monthly  by 
»)bserving  the  penetration  of  a  6-in.,  30-lb.  iron  ball. 
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FIG.  5— W.ATKR  PRK.SSFRK  IX  TICTOX  PAM  FILL. 
Pressure  Kiiges  used  directly  connected  to  well  points. 


The  surface  of  the  core  was  a.ssumed  to  be  the  eleva¬ 
tion  at  which  the  ball  came  to  rest  when  swinging  as  a 
pendulum.  The  average  penetration  below  the  first 
point  of  rest  was  only  2.4  ft.  However,  after  churning 
the  ball  up  and  down  tw'elve  times,  through  a  vertical 
distance  of  6  in.,  a  further  penetration  of  1.8  ft.  was 
observed.  The  total  average  penetration  measured  from 
the  pool  water  surface  was  9.7  ft.,  about  the  same  as 
the  Henshaw  dam  and  less  than  at  the  Miami  dams. 

Sliding  Coefficients — Sliding  coefficients  for  the  sand 
and  gravel  deposited  below  the  corewall  were  determined 
experimentally,  using  a  split  box  apparatus  with  an 
electrical  control  to  indicate  motion,  arranged  as  shown 


TABLE  I— MECHANICAL  ANALYSIS  OF  CORE  MATERIAUS  AT 
TIETON,  HENSHAW,  AND  .MIAMI  VALLEY  DAMS 


(Grading 

Tieton 

Henshaw*  Miami  V'alle; 

Dia. 

Dam. 

Dam. 

nama 

Material 

in  Sim. 

Per  Cent 

Per  Cent 

Per  Cent 

Fine  gravel . 

2-  i  0 

0  t 

15 

0  0 

Coarse  sand . 

105 

0  3 

1  6 

0  1 

Medium  sand . 

...  0  05  0  25 

0.3 

16 

0  3 

Fine  sand . 

...  0  25  0  10 

2  3 

18  0 

3.0 

Very  fine  sand . 

...  0  10-0  05 

24  1 

58  6 

18  2 

Silt . 

...  0  05-0  005 

62  2 

12  9 

55  9 

Clay . 

...  00050 

10  7 

5  8 

22  2 

Number  of  samples . 

..  12 

22 

Ef^ntfring  Nttps-Hfcori^  August  50,  1923,  p  342. 
tTransac'ton't,  Am.  8or.,  C.  E.,  Vol.  LXXXV,  1922,  p.  1187. 


in  Fig.  6.  Table  II  gives  the  results  of  the  experiments. 
The  friction  factor  was  found  to  average  0.51  for  the 
sand  just  below  the  corewall,  and  0.60  for  the  coarse 
sand  and  gravel  25  ft.  below.  The  sand  weighed 
96.85  lb.  per  cu.ft.  and  contained  7.15  per  cent  of  water 
by  weight;  the  coarse  sand  and  gravel,  which  would 
pass  a  li-in.  screen,  weighed  115.5  lb,  per  cu.ft.  and 
contained  9.75  per  cent  of  water  by  weight. 

CoreivaU  Movements — During  the  construction  of  the 
dam,  daily  and  sometimes  semi-daily  measurements  of 
corewall  movements  were  made  to  serve  as  a  guide  for 
the  sluicing  operations.  Owing  to  the  difference  in  type 
between  the  upstream  and  downstream  embankments  a 


TABLE  II— DETERMINATIONS  t)F  SI.IDING  COEFFICIENTS  |.\)R 
SAND  AND  GRAVEL  DEDiSITED  BEI.OW  COREWALL  AT 
TIETON  DAM 
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Sand  iuat  l>elt»w  corewall  (  A 

40 

-  I.b 

494 

255  5 

0  51 

H 

144 

548 

281  5 

0  51 

0  51 
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0 

544  6 

315  5 

0  58 

25 ft.  l)elow' corewall  i  l> 

90 

6  34  6 

392  5 

0  62 

0  60 

condition  of  unbalanced  pressure  could  easily  be  estab- 
li.shed  and  continued  to  a  con.sequent  rupture  of  the 
comparatively  thin  wall.  The  measurements  of  th®  core¬ 
wall  movements  made  it  possible  to  lay  out  the  sli'icing 
work  so  as  to  minimize  the  danger  of  trouble.  Since 
it  was  practically  impossible  to  keep  the  corewall 
rigidly  in  its  original  position  it  was  decided  to  keep 
the  movement  as  small  as  possble  but  always  in  a  down¬ 
stream  direction.  Also,  before  placing  each  5-ft ,  8-in. 
lift  of  concrete  in  the  corewall,  special  precautions  were 
taken  to  bring  the  center  of  the  wall  back  to  the  true 
center  line  as  established  by  monuments  on  the  dam 
abutments,  installed  when  the  work  was  started. 

Measurements  of  the  corewall  movements  were  made 
by  first  plumbing  down  from  an  off.set  line,  3.5  ft.  from 
the  true  center  line,  determined  by  the  monuments  on 
the  dam  abutments,  and  then  measuring  the  distance 
between  the  plumb  line  and  brass  plugs  .set  in  the  bot¬ 
toms  of  the  inspection  wells,  or  between  the  plumb  lines 
and  galvanized  nails  set  in  the  side  of  the  corewall. 

From  the  time  the  brass  plugs  were  installed  in 
September,  1922,  until  Feb.  18,  1924,  there  was  a  total 


FIG.  6— TEST  APPARATUS  FOR  DETERMINING  FRICTION 
COEFFICIENTS  OF  GRAVEL  FILL,  TIETON  DAM 

movement  downstream  at  the  elevations  of  the  plugs, 
2,731  and  2,738,  amounting  to  0.061  ft.,  a  little  less  than 
I  of  an  inch.  During  the  sluicing  sea.son  of  1922  the 
maximum  movement  of  any  point  in  one  day  was 
0.03  ft.;  and  the  greatest  total  movement  of  any  point, 
during  the  time  it  could  be  measured  was  about  0.2  ft. 
The  difference  in  pool  surface  elevations  on  the  two 
sides  of  the  corewall  during  1922  varied  from  2  to  6  ft. 
One  of  the  interesting  things  noted  in  connection  with 
the  measurements  of  corewall  movements  was  that  when 
sluicing  was  discontinued  at  the  end  of  the  week  there 
would  be  a  downstream  movement  on  Sunday,  probably 
due  to  the  draining  of  the  downstream  embankment. 

W.  C.  Christopher,  office  engineer  att  Tieton  during 
the  construction  of  the  dam,  conducted  the  experimental 
work  under  the  direction  of  J.  L.  Savage,  designing 
engineer. 
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Experiments  on  Hydraulic  Jump  in 
Sewer  Connections 

Drop  Connection,  Rather  than  Free  Fall,  Drop 
Manhole  or  Flij^ht  Manhole;  Eliminates 
Odor,  Noise,  Vibration  and  Energy 

By  Wells  H.  Ashley 

Assistant  KiiKineer,  Sanitary  District  of  Chicago 

TIIF!  problem  of  connecting  the  city  sewers  of  Chi¬ 
cago  to  the  deep  North  Side  intercepting  sewer  of 
The  Sanitary  District  of  Chicago,  led  to  an  interesting 
study  of  various  means  and  the  final  adoption  of  a  drop 
connection.  The  portion  of  the  problem  dealt  with  in 
this  paper  was  that  of  getting  the  sewage  from  the  city 
sewers  to  the  comparatively  low  intercepting  sewer 
under  the  requirements  that  it  be  odorless,  noiseless, 
vibrationless  and  free  from  energy  due  to  high  velocity. 
The  first  three  requirements  were  made  necessary  by 
the  fact  that  in  most  ca.ses  the  point  of  interception 
was  in  busy  city  streets.  The  fourth  was  due  to  the 
necessity  of  interfering  w-ith  the  flow  in  the  intercepting 
sewer  as  little  as  possible. 

A  study  was  made  of  four  methods  of  fulfilling  these 
requirements:  fl)  Free  fall  into  a  pool.  This  method 
was  considered  to  be  odorous  and  noisy  and  to  set  up 
vibration  although  the  energy  was  well  dissipated  in 
the  fall.  (2)  Drop  manhole  with  the  sewage  splashing 
from  side  to  side  upon  plates  projecting  into  the  man¬ 
holes.  This  method  also  failed  in  the  first  three  require¬ 
ments.  (3)  The  flight  manhole,  with  the  sewage  flowing 
down  a  series  of  steps.  This  method  was  considered  to 
fail  in  all  four  requirements.  (4)  the  drop  connection, 
the  sewage  flowing  smoothly  down  an  incline  approach¬ 
ing  the  free  fall  curve  and  having  its  energy  taken  out 
by  the  internal  impact  of  the  hydraulic  jump  and  then 
flowing  at  low  velocity  into  the  intercepted  As  this 
method  promised  to, fulfill  all  four  requirements  if  prop¬ 
erly  worked  out  it  was  given  further  study. 

Few  experiments  on  the  hydraulic  jump  were  on 
record  but  of  these,  there  were  some  of  note  that  were 
helpful  in  our  study.  Of  the.se  perhaps 
the  greatest  aid  came  from  the  work  at 
Miami  described  in  Technical  Reports 
(,1’art  III)  of  the  Miami  Conservancy 
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A  study  of  previous  experiments  indicated  (1)  that 
in  most  cases  the  depth  of  tailwater  was  constant,  which 
would  not  be  the  case  where  it  depended  upon  the  depth 
of  flow  in  an  intercepting  sewer  and  (2)  that  there 
was  usually  room  for  a  long  run  before  the  jump, 
whereas  it  was  necessary  to  confine  it  in  this  case  to 
decrease  the  cost  of  the  structure.  Also  knowledge  was 
lacking  concerning  noise,  vibration,  carrying  capacity 
after  the  jump,  character  of  stream  down  a  confined 
chute,  the  effect  of  changing  the  section  of  the  stream 
at  the  upper  end  of  the  chute,  wear  due  to  high  veloc¬ 
ities,  etc.  For  these  reasons  it  was  considered  necessary 
to  build  a  model  and  perform  some  experiments,  con- 
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Fia.  1— MODEL  OF  DROP  CONNECTION  WITH  WHICH  EXPERIMENTS  WERE  MADE 


(32TO)  Modlum  quantity  flowlnp  (Q  =  0.48  see. -ft.). 
Medium  tailwater  (D,  =  6.45  in.)  After  the  jump  the 
disturbance  is  mainly  on  the  surface  of  the  water  and  the 
bottom  velocity  is  broken  up  as  indicated  by  the  rock 
deposited  just  downstream. 


(43I.\V)  Medium  quantity  flowlnB  (Q  =  0.518  se<'.-ft.). 
Medium  tailwater  (Oi  =  8.25  in.».  The  water  is  not 
turbulent  downstream  from  the  jump  but  the  ls>ttom 
velocities  are  not  broken  up  as  inaicate<l  by  tlie  distance 
rock  was  carried  downstreaiu  showing  nece.ssity  of  hopper. 


forming  as  nearly  as  possible  to  the  conditions  that 
would  arise  in  the  interception  of  sewage. 

A  study  design  had  been  made  for  one  drop  connec¬ 
tion  which  was  to  take  a  maximum  quantity  of  about  32 
sec.-ft.  The  sew'age  was  to  enter  a  chamber  at  the  top 
of  the  drop  connection  with  a  trapezoidal  section,  then 
taper  out  to  a  rectangular  section  3  ft.  wide  at  the  top 
of  the  chute  and  go  down  over  an  arc  of  3-ft.  radius 
and  a  2  on  1  incline  tangent  to  it.  At  the  bottom  a 
hopper  had  been  designed  on  a  2-ft.  radius  reverse  curve 
with  the  idea  of  localizing  the  jump,  after  which  the 
channel  was  carried  along  level  for  a  short  distance  and 
through  the  side  of  the  intercepting  sewer  at  45  deg., 
the  chamber  having  a  square  end  even  with  the  farther 
side  of  the  opening.  It  was  decided  to  use  this  design 
reduced  to  one-quarter  scale  for  the  model. 

The  model  was  built  of  timber  with  a  calked  timber 
tank  on  one  end  into  which  two  fire  hose  discharge  near 
the  bottom  forcing  the  water  to  rise  (with  the  tank 
acting  as  a  stilling  basin)  and  pass  through  i-in.  mesh 
wire  netting  to  break  up  any  currents.  The  bottom  of 
the  flow  channel  was  covered  with  J-in.  mesh  wire  net¬ 
ting  and  plaster  of  paris  applied  to  form  a  smooth 
surface.  One  side  of  the  flow  chamber  was  made  of 
glass  so  that  photographs  could  be  taken  as  the  experi¬ 
ments  were  performed.  Cloth  tape  was  fastened  to  the 
outside  to  give  the  correct  scale  in  the  photographs. 
Exposures  of  about  one-tenth  second  were  used  in  mak¬ 
ing  the  photographs  to  allow  the  bubbles  to  move  enough 
to  indicate  the  thread  of  the  stream.  As  the  effective¬ 
ness  of  the  hopper  at  the  bottom  of  the  chute  was 


unknown,  a  wooden  plug  was  provided  that  could  be 
fitted  into  the  hopper  so  that  tests  could  be  made  with 
flow  going  straight  out  from  the  bottom  of  the  incline. 

In  carrying  out  the  experiments  the  flow  was  regu¬ 
lated  by  turning  on  the  valves  connected  to  the  fire  hose. 
Then  as  soon  as  a  stable  flow  was  attained  the  depth 
of  tailwater  was  varied  by  the  use  of  the  stoplogs  in 


FIG.  3- 


-DUOP  CON.VKCTION  AT  WILSON  AVE.  FOR 
FLOWS  U.N'OEH  10  SKO.-FT. 


the  lower  end  of  the  flow  channel,  the  usual  procedure 
being  to  vary  the  tailwater  depth  until  the  stream 
jumped  free  in  case  the  hopper  was  in  use,  take  a  photo¬ 
graph,  put  in  another  stoplog  or  two  until  a  jump  was 
secured  and  take  another  photograph.  Measurement  of 
the  quantity  of  water  was  made  by  recording  the  depth 
of  flow  over  the  weir.  This  was  found  by  placing  a 
needle  in  the  end  of  an  ordinary  engineer’s  scale  and 


(lOTO)  Small  quantity  flowing  (Q  =  0.084  sec.-ft.).  L,ow  (73L.O)  Large  quantity  flowing  (Q  =  0.710  sec.-ft.  and  t), 

tailwater  (D,  =  1.10  in.).  The  flow  down  the  Incline  Is  =  9.15  in.)  with  high  tailwater.  showing  clearly  that  the 

.«niooth.  the  jump  takes  |)lace  In  the  hopper,  showing  the  hoi)i)er  helps  to  Iwallze  the  jump,  the  turbulence  being 

value  of  the  hopper  for  low  flows.  mainly  on  the  water  surface. 

FIG.  4— MODEL,  WITH  GLASS  SIDh),  l.N  OFEKATIO.N 
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scalinK  down  to  the  water  surface,  datum  beint?  found  by 
allowinj;  the  water  to  come  just  even  with  the  crest  of  the 
weir.  A  depth  measurement  2  ft.  from  the  lower  end  of 
the  How  channel  was  u.sed  to  compute  average  velocity. 

Comparison  was  made  of  the  effect  of  using  a  hopper 
at  the  bottom  of  the  chute  and  of  having  the  hopper 
filled  and  the  invert  of  the  lower  channel  joined  with  the 
incline  with  a  smooth  curve.  Slow  exposures  allowed 
bubbles  to  traver.se  on  the  photographic  plate  in  these 
tests.  Thirty-five  .separate  runs  were  made  and  photo¬ 
graphed,  13  with  the  plug  out  of  the  hopper  and  the 
taper  blocks  in,  17  with  the  plug  in  and  blocks  out  and 
5  with  both  plug  and  blfx;ks  out.  The  quantities  varied 
from  0.084  to  0.742  sec.-ft. 

Compared  with  similar  experimental  work  in  German 
hydraulic  laboi’atories,  as  given  by  John  R.  Freeman 
after  this  work  was  done,  the  German  work  is  precise 


localize  the  jump  for  larger  flows.  (7)  The  velocitv 
after  the  jump  was  sufficient  to  carry  away  light  mate¬ 
rial  and  grit  but  coarse  objects  were  deposited  ju.-: 
below  the  hopper.  (8)  For  low  flows  when  the  effect 
of  the  weir  was  not  so  unfavorable  and  the  flow  followed 
the  chute  in  a  smooth  stream  there  was  practically  no 
noise.  (9)  Even  for  large  flows  there  was  little  vibra¬ 
tion.  (10)  High  velocities  down  the  chute  finally  wore 
the  plaster  of  paris  down  to  the  wire  netting. 

The  design  was  then  made  with  these  observations 
in  mind.  A  transition  was  made  in  the  sewer  before 
joining  the  drop  connection  at  the  upper  manhole.  The 
radius  of  the  curve  at  the  upper  end  of  the  chute  wa.'^ 
increased  from  3  to  5  ft.  The  invert  at  the  lower  end 
was  set  at  such  an  elevation  as  to  secure  sufficient  tail- 
water  for  the  worst  case,  A  uniform  distance  of  6  ft. 
from  end  of  reverse  curve  at  bottom  to  nearest  edge  of 


HYDU.\I  I.IC  JUMP  TESTS  WITH  .MODEL  OF  SEWEU  DROP  CO.X.VECTION 
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Remarks 

(With  hopper)  Small  Q,  low  D,  smooth  flow  down  incline,  jump  takes  place  in  hopper  and  flows  away  quietly 
(Without  hopper)  .Small  Q.  medium  D,  smooth  at  1  quist  j  r  no. 

(With  hopperi  Small  Q,  high  D,  smooth  flow,  slight  turbiUenee  in  jump. 

(Without  hopper)  Smidl  Q,  maximum  D,  smooth  flow,  slight  turbulence. 

(With  hopper)  Small  Q,  insufficient  depth  of  tailwater,  flow  jumps  free  upon  leaving  hopper. 

(Without  hopper)  Small  Q,  insufficient  depth  of  tailwater,  flow  rushes  away  from  bottom  of  incline  for  some  distance 
b<‘fore  jumping. 

(With  hopper)  about  same  Q  as  in  20TO  with  medium  tailwater.  The  energy  of  the  flow  down  the  incline  is  well 
dissipat^,  the  discharge  l^ing  smooth  and  at  low  velocity.  A  rock  was  thrown  out  of  hopper. 

(Without  hopper)  Small  Q,  medium  D,  good  jump,  smooth  discharge. 

(W’ith  hopper)  Small  O,  high  I),  jump  localised  to  vicinity  of  hopper. 

(Without  hopper)  Small  Q,  (40%  greater  than  24TO)  high  D,  turbulence  of  jump  extends  for  two-thirds  the 
length  of  model. 

(With  hopper)  Medium  Q  insufficient  tailwater  flow  jumps  free. 

(Without  hopper)  Medium  Q,  insufficient  D,  high  discharge  velocity. 

(Without  hopper)  About  same  Q  as  JOTO  with  just  enough  tailwater  to  produce  jump.  After  jump  disturbance 
is  mainly  on  surface  of  water.  Bottom  velocity  broken  up  and  rock  deposit^. 

(W’ithout  hopper)  Slightly  greater  Q  than  in  32TO.  Bottom  velocity  not  broken  up  as  quickly  as  indicated  by 
distance  rock  was  carried. 

(With  hopper)  Medium  Q,  excessive  D,  jump  fairly  well  localised. 

(Without  hopper)  Medium  Q,  high  D.  Turbulence  extensive. 

(With  hopper)  Medium  Q,  medium  D,  just  enough  tailwater  to  produce  jump.  Fairly  smooth  flow  at  discharge 
(Without  hopper)  Small  Q,  medium  D.  local  jump  and  smooth  discharge. 

(With  hopper)  Medium  Q.  insufficient  tailwater,  flow  jumps  free.  Water  climbing  sides  of  incline  due  partly  to 
too  small  radius  of  curve  at  top. 

(Without  hopper)  About  the  same  Q  as  in  511.0,  insufficient  tailwater  to  prisluce  jump.  Water  thrown  out  above 
stoplogs  beyond  end  of  model. 

(With  hopper)  Medium  Q,  medium  D.just  enough  tail  water  to  produce  jump.  Turbulence  mainly  on  the  water  surface 
(Without  hopper)  Medium  Q  and  D,  good  jump  and  smooth  discharge. 

(With  hopper)  large  Q,  insufficient  tailwater,  flow  jumps  free.  . 

(With  hopper)  I.arge  Q,  medium  D,  just  enough  tailwater  to  produce  jump.  Turbulence  extends  through  length 
of  mixlel. 

(Without  hopper)  Large  Q,  insufficient  tailwater  to  produce  jump  within  limits  of  model. 

(Without  hopper)  large  Q,  medium  D,  jump  not  localised,  turbulence  extends  through  model. 

(With  hopper)  large  Q.  showing  the  effect  of  varying  the  depth  of  tailwater.  741,0  shows  clearly  that  with  the 
hopper  the  jump  is  localised  and  the  turbulence  is  mainly  on  the  surface  of  the  water. 

(Without  hopper)  Large  Q,  maximum  D.  smooth  jump  and  discharge. 

(Without  hopper)  Large  Q.  medium  1),  disturbance  carried  through  model  with  fairly  smooth  dischrage. 
(Without  hopper)  Medium  Q,  insufficient  D  to  produce  jump  within  limits  of  model. 


•FTpI'ino/fon  of  Tri'lrr  ynintinn — The  first  figure  refers  to  the  number  of  the  run.  The  second  figure  refers  to  the  number  of  stoplogs  iLsed.  The  third  figure 
or  rather  letter  signifies  whether  the  stoplogs  were  placed  light  "T"  or  loose  “L.”  The  last  figure  or  letter  denotes  whether  the  wooden  plug  was  in  the  hopper  "Hr”.’ 
or  out  “O.”  Thus  J2T()  is  interpreted  as  follows:  Run  ),  with  two  stoplogs  placed  tightly  and  with  the  plug  out  of  the  hopper. 


and  scientific  while  this  is  acknowledjred  to  be  rough 
to  guide  design  only.  The  Germans  used  black  sawdust. 

From  the  model  tests  it  was  concluded:  (1)  The  weir 
was  too  close  to  the  top  of  the  chute,  and  not  all  the  air 
imprisoned  by  the  water  going  over  the  weir  was  released 
before  it  got  to  the  chute.  This  and  the  trough  shape 
of  the  flow  made  the  water  surface  too  rough  to 
permit  measurement  of  the  depth  of  flow.  (2)  The 
effect  of  the  taper  bl(x*ks  at  the  upper  end  of  the  chute 
was  negligible.  (3)  The  radius  of  the  curve  at  the  top 
of  the  chute  was  not  large  enough,  the  w’ater  tending 
to  leap  away  from  the  incline.  (4)  The  jump  could  be 
IfX'alized  very  near  the  bottom  of  the  chute  if  sufficient 
tailwater  was  provided.  (5)  The  disturbance  caused 
by  the  jump  was  noticeable  for  a  di.stance  of  from  2  to 
4  ft.  after  the  jump  but,  except  in  the  case  of  large 
quantities  and  low  tailwater,  the  effect  was  mainly  upon 
the  surface  of  the  water.  (6)  The  hopper  had  the 
effect  of  furnishing  extra  tailwater  depth  for  low  flows, 
aided  in  breaking  up  bottom  velocity  and  helped  to 


opening  leading  to  the  interceptor  was  adopted,  a  special 
mix  of  concrete  was  specified  for  the  bottom  slab  and 
the  reinforcing  steel  was  required  to  be  covered  by  6  in. 
of  concrete  on  the  incline  and  in  the  hopper. 

In  the  application  of  this  design  the  width  of  the 
drop  connection  was  proportioned  to  the  maximum  quan¬ 
tity  to  be  intercepted,  the  rule  adopted  being  1  ft.  in 
width  for  every  10  sec.-ft.  of  sewage  extreme  maxi¬ 
mum  flow  with  a  minimum  width  of  3  ft.  For  quanti¬ 
ties  under  10  sec.-ft.  a  cast-iron  pipe  was  used  in  place 
of  the  chute,  with  the  lower  chamber  3  ft.  wide  and 
shaped  to  decrease  the  size  of  the  structure.  Several 
drop  connections  have  been  built  for  operation  upon  the 
completion  of  the  North  Side  sewage-works  in  1928. 

The  development  of  the  above  design  was  made  by 
the  writer  under  the  direction  of  O.  L.  Eltinge,  engineer 
of  sewer  design,  and  assistance  in  running  the  tests 
was  rendered  by  W.  A.  Reinert,  assistant  engineer,  both 
of  the  Sanitary  District  of  Chicago,  of  which  E.  J. 
Kelly  is  chief  engineer. 
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Abrasive  Wear  of  Hard  Pavements 
Proved  in  Columbus 

Brick  Pavement  on  Heavy-Traffic  Street  Shows 
Rutting  Where  Vehicles  Track  and  Even 
Wear  W'here  Traffic  Spreads 

By  R.  H.  Simpson 

Cilv  KnKine*-!-,  f'olumbiis,  Ohio 

Does  modem  traffic  wear  the  surface  of  so-called 
hard-surface  pavements?  Is  abrasion  or  wear  an 
important  factor  to  be  considered  in  the  design  of 
heavy-duty  pavements  ?  These  questions  are  being  asked 
by  many  engineers,  today,  and  there  seems  to  be  a  ditfer- 


this  (piestion  and  be  of  inter»‘st  to  all  those  engaire<l 
in  the  construction  and  maintenance  of  pavements. 

This  pavement  was  constnated  <>n  a  thoroughfare  ii\ 
('olumbus.  Ohio,  which  leads  from  the  central  business 
district  to  an  outlying  section  of  the  city.  The  road¬ 
way  is  46  ft.  in  width  between  curbs,  with  a  double¬ 
track  street  railway  in  the  center.  The  pavement 
consists  of  brick  laid  on  a  concrete  base  and  was  con¬ 
structed  in  191').  The  brick  were  laid  on  a  sand 
cushion,  the  joints  being  filletl  with  asphalt.  They  were 
S'  in.  long,  3'  in.  wide.  1  in.  deep,  and  were  made  of 
No.  2  fireclay  with  about  15  per  cent  of  shale.  The 
average  of  the  results  obtained  from  the  standard 
rattler  test  showed  a  loss  in  weight  of  17.43  {)er  cent. 
All  the  tests  showed,  as  well  as  our  e.xperience  with  these 
brick,  that  they  are  a  very  satisfactory  paving  brick. 


FIG.  2— EVF.X  WEAR  AND  NO  Rhn-AIRS  ON  PAVEMENT  WHERE  TR.VFFIC  SPREADS 


ence  of  opinion  as  to  the  correct  answer.  In  a  test 
of  a  concrete  pavement,  a  few  years  ago,  the  Bureau 
of  Public  Roads  came  to  the  conclusion  “that  rubber- 
tired  traffic  alone  does  not  appreciably  abrade  the 
surface  of  a  concrete  pavement,”  and  many  highway 
and  municipal  engineers  feel  that,  since  traffic  today 
consists  almost  exclusively  of  rubber-tired  vehicles,  the 
wear  of  a  pavement  surface  is  negligible  and  may  be 
disregarded.  On  the  other  hand,  there  are  many  who 
feel  that  such  a  conclusion  is  not  ju.stified  by  the  facts. 
In  connection  with  some  studies  of  maintenance  costs 
and  traffic  volume,  the  writer  has  had  the  opportunity 
to  observe  the  wear  on  a  hard  surface  pavement  that 
has  been  subjected  to  heavy  traffic  for  a  period  of  eleven 
years.  The  result  of  this  study  is  presented  herein 
with  the  thought  that  it  would  throw'  some  light  on 


A  traffic  census  taken  in  1925  showed  that  the  num¬ 
ber  of  vehicles  using  this  street  daily  was  17,350.  Of 
this  number  about  16  per  cent  were  commercial  cars, 
one-fourth  of  the.se  or  4  per  cent  of  the  total  being 
heavy  trucks.  About  two-thirds  of  1  per  cent  were 
horse-drawn  vehicles,  and  the  balance  passenger  cars. 
The  number  of  vehicles  registered  in  the  city  during 
this  year  was  64,237.  This  means  that  27  per  cent  of 
the  registered  vehicles  used  this  street  daily.  A  count 
during  the  year  1926  shows  a  larger  volume  of  traffic 
but  approximately  the  same  percentage  of  registered 
vehicles.  Now,  if  we  a.ssume  that  this  same  percentage 
of  regi.stered  vehicles  has  used  this  street  daily  in  past 
years,  the  conclusion  is  reached,  by  applying  this  per¬ 
centage  to  each  year’s  registration,  that  there  has  been 
an  average  daily  traffic  of  9,300  vehicles  over  this  pave- 


552 


ENGINEERING  N  E  W  S - R  E  C  O  R  D 


Vol.  97.  No.  1 1 


ment  fluring  the  ten-year  period.  On  the  basis  of  a 
.■’.OO-day  year  this  would  amount  to  a  gross  traffic  of 
27.900.000  vehicles,  half  in  each  direction. 

The  width  of  the  pavement  is  such  that  there  is  just 
room  for  a  moving  vehicle  to  pa.ss  between  a  street  car 
and  a  vehicle  parked  at  the  curb.  Therefore  the  traffic 
lor  a  considerable  portion  of  the  length  of  the  street 
is  confined  to  a  strip  of  pavement  about  8  ft.  in  width. 
On  one  section  where  there  is  only  occasional  park¬ 
ing  of  cars,  the  traffic  spreads  out  over  most  of  the 
width  of  the  pavement  from  rail  to  curb.  On  that  sec¬ 
tion  where  the  traffic  is  confined  to  a  narrow  lane  the 
pavement  has  been  worn  into  two  well-defined  ruts  on 
each  side  of  the  car  tracks.  On  the  other  section  there 
has  been  no  rutting,  the  brick  being  worn  uniformly, 
excepting  a  narrow  strip  along  the  curb. 

In  1925  repairs  were  made  to  that  section  of  the 
pavement  that  was  badly  rutted  and  it  was  found  that 
the  brick  in  these  ruts  were  reduced  to  a  depth  of  2.6 
in.,  indicating  a  wear  of  1.4  in.  from  the  ten-year 
traffic.  If  we  assume  that  alt  of  the  traffic  in  one  direc¬ 
tion,  that  is  13,950,000  vehicles,  has  passed  over  this 
section,  we  reach  the  interesting  conclusion  that  the 
wear  produced  by  one  million  vehicles  is  0.1  in. 

On  the  section  where  traffic  is  not  confined  to  a 
narrow  path,  no  repairs  to  the  pavement  have  been 
required,  and  the  surface  is  in  excellent  condition  after 
eleven  years’  service.  In  order,  however,  to  determine 
the  thickne.ss  of  the  pavement  on  this  section,  a  number 
of  brick  were  removed  in  1925,  and  they  were  found 
to  have  a  depth  of  3.58  in.,  indicating  a  wear  of  0.42  in. 
With  the  same  assumptions  as  above,  we  may  conclude 
that  the  wear  on  this  section  per  million  vehicles 
amounts  to  0.03  in.  One  year  later  more  brick  were 
removed  from  this  section  of  the  pavement  in  order  to 
determine  whether  or  not  the  wear  from  one  year’s 
traffic,  amounting  to  about  2,650,000  vehicles  in  each 
direction,  would  be  noticeable.  It  was  found  that  the 
wear  on  these  brick  averaged  0.49  in.  This  is  0.07  in. 
more  than  the  average  wear  observed  on  those  removed 
one  year  previous.  In  other  words  a  traffic  of  2.650,000 
vehicles  produced  a  wear  of  0.07  in.,  which  amounts  to 
0.0264  in.  per  million  vehicles,  and  agrees  reasonably 
close  with  the  figure  obtained  above. 

The  Bureau  of  Public  Roads  test  of  a  concrete  pave¬ 
ment  referred  to  above  and  as  described  in  the  May, 
1924,  issue  of  Public  Rtpada  gives  the  wear  on  each 
section  of  the  pavement.  In  this  test  the  wheels 
were  confined  to  a  narrow  path,  and  the  wear  resulting 
therefrom  may  be  compared  with  the  results  obtained 
from  the  concentrated  traffic  on  the  brick  described 
herein,  except  that  the  latter  has  had  a  small  amount 
of  steel-tired  traffic  as  well  as  some  traffic  with  rubber 
tires  equipped  with  chains.  The  average  wear  on  the 
concrete  pavement  from  55,000  trips  of  the  specially 
constructed  vehicle  was  0.0097  in.  At  the  same  rate 
one  million  trips  would  have  resulted  in  a  w-ear  of 
0.175  in. 

It  will  be  noted  that  where  traffic  has  been  confined 
to  a  narrow  lane,  the  wear  was  3.^  times  as  much  pei 
million  vehicles  as  on  the  .section  where  it  could  spread 
out  over  a  greater  width.  If  this  ratio  be  applied  to  the 
results  of  the  Bureau  of  Public  Roads  teat,  the  wear 
per  million  vehicles,  for  non-concentrated  traffic,  on  the 
concrete  pavement,  would  be  0.052  in.  as  compared  with 
0.03  in.  for  brick.  From  the  data  presented  herein, 
may  we  not  conclude : 


(1)  That  modern  traffic  will  abrade  the  surface  o’ 

hard-surface  pavements. 

(2)  That,  where  traffic  is  confined  to  narrow  lane- 

the  abrasion  will  be  at  least  three  times  a 
much  as  where  it  is  not  concentrated. 

(3)  That  for  pavements  carrying  a  light  traffic,  not 

exceeding  2,000  vehicles  daily,  the  abrasion 
will  not  be  of  such  an  amount  as  to  be  of  great 
importance  for  a  20-year  period. 

(4)  That  in  the  design  of  pavements  expected  to 

carry  a  traffic  in  excess  of  10,000  vehicle.' 
daily,  abrasion  is  a  very  important  factor  to 
be  considered. 

Kansas  City  Water  Tunnel  Blast 
Caused  by  Natural  Gas 

Committee  Finds  that  Men  Entered  Tunnel 
Too  Soon — Suggests  Changes  in 
Contractor’s  Methods 

HE  COMMITTEE  of  engineers,  named  by  the  city 
manager  of  Kansas  City  to  investigate  the  recent 
explosion  in  the  water  tunnel  now  under  construction  in 
which  eight  men  lost  their  lives,  submitted  a  report  oi 
its  findings  and  suggestions  on  Sept.  23.  The  explosive 
substance  was  described  as  “shale  gas’’  and  the  ignit¬ 
ing  spark  is  believed  to  have  come  either  from  closirvr 
a  switch  to  start  a  motor-driven  pump  or  else  from  the 
motor  itself.  The  men  went  into  the  tunnel  too  .soon 
after  the  ventilating  fans  were  .started,  but  there  was 
no  evidence  that  they  were  ordered  to  do  .so  by  any  one 
in  authority  over  the  shift  foreman  who  was  one  of 
those  killed  in  the  explosion.  No  blame  is  fixed  upon 
either  the  contractor  or  engineers  although  the  report 
concludes  with  suggestions  to  the  contractor  on  certain 
changes  in  his  construction  procedure  designed  to  better 
cope  with  the  gas  hazard.  As  reported  in  these  pages 
last  w’eek  by  Fuller  &  Maitland,  the  engineers  in  charge 
of  the  w’ork,  dynamite  apparently  played  no  part  in  the 
explosion. 

The  tunnel  is  a  7i-ft.  bore  with  an  ultimate  length  of 
15,500  ft.  and  is  being  constructed  to  bring  the  water 
from  the  new  filtration  plant  in  North  Kansas  City  to 
the  distribution  reservoirs  on  the  south  side  of  the 
Missouri  River.  It  is  some  275  ft.  below  the  ground 
surface  in  limestone  and  shale.  The  blast  occurred 
shortly  after  5  a.m.  Sept.  15,  following  a  4-hr.  shutdown 
of  the  ventilating  system  because  of  the  breaking  of 
a  belt  on  the  blower  fan. 

The  report  of  the  committee  was  based  on  testimony 
of  witnesses  and  also  on  a  personal  inspection  of  the 
tunnel  itself.  The  following  information  is  abstracted 
from  the  report  of  the  committee: 

The  ventilating  system  went  out  of  order  about  12:30 
a.m.  Sept.  15,  and  the  men  were  immediately  ordered  from 
the  tunnel.  It  was  placed  back  in  operation  at  approxi¬ 
mately  4:30  a.m.  following  which  the  men  went  down 
into  the  shaft.  After  a  walk  of  about  i  mile  from  the 
bottom  of  the  shaft  to  the  tunnel  heading,  it  is  estimated 
they  were  making  ready  to  go  to  work  when  the  explosion 
came,  at  approximately  5:05  a.m. 

The  committee’s  trip  into  the  tunnel  was  made  Friday 
morning.  Between  the  floor  of  the  cage  and  the  lining  of 
the  shaft  there  is  ample  room  for  all  necessary  air  to  enter 
the  tunnel.  Approximately  2,000  ft.  of  the  tunnel  is  lined 
with  concrete.  In  the  first  1,400  ft,  practically  no  debris 
was  encountered,  except  that  the  blower  pipe  in  several 
places  had  been  injured  by  the  explosion.  At  1,400  ft.  a 
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‘tirinp  room,”  providinj;  safety  for  the  men  durinjr  hla>tinK. 
had  been  excavated  outside  of  the  main  tunnel  bore.  This 
room  was  fairly  well  intact,  althouRh  some  timber  protec¬ 
tion  was  displaced.  Going  on  from  here,  there  were  encoun¬ 
tered  at  very  frequent  intervals  broken  ventilating  pipe, 
massed  and  entangled  concrete  forms,  track  rails  and  tim¬ 
bers.  This  condition  was  prevalent  until  we  reached  the 
end  of  the  concrete,  at  a  point  approximately  2,000  ft.  from 
the  shaft.  At  the  mouth  of  the  concrete  were  two  heavy 
mucking  machines  which  had  been  moved  by  the  explosion  a 
distance  of  approximately  25  ft.  and  upset,  jammed  together 
and  stopped  in  their  movement  by  striking  against  the  con¬ 
crete  of  the  tunnel  itself. 

From  the  end  of  the  concrete,  for  a  distance  of  approxi¬ 
mately  275  ft.,  no  timber  was  necessary  to  hohi  the  roof  up. 
.\t  275  ft.,  the  timbered  tunnel  started.  .\t  approximately 
I!.50  ft.  from  the  end  of  the  concrete  is  the  point  where  the 
body  of  the  motorman  was  found  and  the  portion  of  the 
tunnel  that  seemed  to  be  the  center  of  the  explo.-ion.  This 
was  very  close  to  the  point  where  an  electric-driven  water 
pump  had  been  installed.  The  switch  controlling  the  opera¬ 
tion  of  this  pump  was  found  closed.  F'ifty  feet  further  on 
was  found  a  train  ot'  cars,  approximately  80  ft.  long.  In 
one  of  these  cars  was  a  case  of  dynamite,  unofH*ned.  The 
end  of  the  train  was  approximately  40  ft.  from  the  face 
of  the  tunnel  and  there  was  one  lone  car  between  the  end 
of  the  train  and  the  bottom  of  the  muck  pile.  The  muck 
pile  extended  for  about  25  ft.  to  the  face  of  the  tunnel. 
Two  bodies  were  found  on  this  muck  pile. 

We  found  that  the  ventilating  pipe  extended  to  within 
12  ft.  of  the  face  of  the  tunnel.  The  ill-fated  shift  hail 
done  a  niajor  part  of  the  drilling  for  another  shot  before 
the  ventilating  system  broke  down,  but  none  of  the  holes 
had  been  loaded  with  dynamite.  Our  investigation  of  the 
tunnel  leads  us  to  believe  that  the  blast  was  caused  by  the 
explosion  of  shale  gas,  and  that  the  center  of  the  explosion 
vas  at  the  point  where  the  electric-driven  pump  was 
installed. 

From  testimony  and  our  investigation  of  the  plant,  we 
believe  that  the  capacity  of  the  ventilating  machinery  is 
adequate  for  the  tunnel,  as  far  as  it  has  gone  and  as  long 
as  gas  does  not  enter  the  tunnel  in  a  greater  volume  than 
at  the  present  time.  All  the  testimony  leads  us  to  believe 
that  the  men  entered  this  tunnel  before  a  reasonable  time 
had  elapsed  for  clearing  the  gases.  A  reasonable  minimum 
of  time  for  entering  the  tunnel  after  such  a  4-hr.  shutdown 
is,  in  our  opinion,  not  less  than  50  min.  .4s  all  foremen  of 
the  shifts  were  supplied  with  safety  lamps  and  the  evidence 
shows  that  this  crew  had  one,  it  is  hard  to  account  for  the 
fact  that  this  shift  entered  the  tunnel  and  passed  to  the 
heading  without  discovering  gas.  .4s  the  clearing  of  gases 
in  the  tunnel  does  not  take  place  by  the  fresh  air  acting  as 
a  plunger  and  forcing  gases  ahead  of  it,  but  by  a  gradual 
t'eplacing  of  the  gases  in  an  inward  and  upward  movement, 
there  would  be  a  period  when  fresh  air  was  at  the  bottom 
and  gases  at  the  top  of  the  bore.  It  may  be  that  the  lamp 
was  carried  through  the  tunnel  at  an  elevation  below  the 
gases,  with  the  result  that  the  lamp  did  not  indicate  the 
presence  of  gas.  The  man  carrying  the  lamp  should  have 
te.'ited  for  gas  at  the  top  of  the  tunnel  at  regular  intervals 
as  he  advanced. 

We  believe  that  the  most  probable  cause  of  igniting  the 
explosion  was  a  spark  caused  either  from  closing  the  switch 
at  the  water  pump,  or  from  a  spark  from  the  motor  driving 
the  pump.  With  the  thought  of  preventing  the  recurrence  of 
such  an  accident,  we  believe  that  the  city  has  a  full  right 
under  the  clause  of  the  contract  requiring  proper  ventilation 
to  insist  upon  the  company’s  complying  in  the  main  to  the 
following  suggestions: 

(1)  That  a  duplicate  blower  and  motor  be  installed  in  the 
power  plant  to  be  used  in  case  of  any  breakdown  of  motor 
or  fan. 

(2)  That  in  case  of  any  breakdown  of  the  ventilating 
system  in  the  future,  the  superintendent  in  charge  of  the 
work  be  required  to  investigate  air  conditions  for  the  full 
length  of  the  tunnel  before  permitting  tne  men  to  re¬ 
sume  work. 

(3)  We  believe  that  better  ventilation  would  be  accom¬ 
plished  if  the  concreting  of  the  tunnel  be  kept  c'oser  to  the 
face  when  passing  through  a  shale  that  is  known  to  bear 
injurious  gases.  However,  we  realize  in  making  this  recom¬ 
mendation  that  we  are  proscribing  a  method  of  procedure 
with  the  work  that  may,  to  some  extent,  hinder  progress 


and  may  be  an  infringement  on  the  contractor’s  rights  to 
use  his  own  cotist ruction  methods. 

(4)  If  it  is  found  that  the  concrete  caimot  be  kejit  within 
a  distance  of  .'<.50  ft.  from  the  heading  without  retarding 
progre.'S,  the  contractor  should  install  any  and  all  necessarv 
additional  ventilating  equipment  to  insure  the  circulation 
of  fresh  air,  not  only  in  the  concrete-lined  tunnel,  but  also 
into  the  unlined  portion  and  against  the  roof  of  the  excava¬ 
tion  between  the  concrete  and  the  heading. 

(5)  That  as  nearly  as  practicable  all  the  spark-producing 
machinery  be  kept  in  the  concrete  portion  of  the  tuimel. 

(G)  That  all  men  working  in  the  tunnel  should  be  in¬ 
structed  as  to  the  use  of  the  safety  lamp,  as  to  the  length 
of  time  that  should  elapse  between  a  break-down  and  the 
time  when  they  could  be  reasonably  safe  in  entering  the 
tunnel,  and  that  the  men  bi*  not  allowed  to  enter  the  tunnel 
until  the  supi'rintendent  has  made  the  test  above  prescribed. 

The  committee  making  the  investigation  consisted  of 

M.  S.  Murray,  director  of  public  works,  chairman,  and 

N.  T.  Veatch,  .Ir..  and  f’ol.  E.  M.  Stayton,  engineers  on 
the  city’s  new  sewerage  system. 


Railway  Electrification  Law  Enjoined 

IN  VIEW  of  the  widespread  interest  in  railway  elec¬ 
trification  .some  abstracts  from  the  decision  of  the 
District  Court,  Southern  District,  N.  Y.,  in  enjoining 
the  operation  of  .section  53-a  of  the  New  York  Slate 
Railroad  Law,  are  worth  quoting.  The  full  text  of  the 
decision  was  ijot  available  when  our  news  note  of  Sept. 
16.  [).  479,  was  written. 

The  court  said,  in  part,  after  commenting  on  the 
tact  that  in  so  far  as  the  F’ourteenth  Amendment  was 
loncerned  the  section  of  the  New  York  State  law  was 
valid : 

Nevertheless,  with  all  these  things  conceded,  the  ques¬ 
tion  still  remains  whether  the  section  conflicts  with  any  law¬ 
ful  action  of  Congress  already  taken,  and  is  unconstitutional 
in  that  sense.  If  it  does,  the  federal  power  prevails. 

The  original  Boiler  Inspection  Act  of  1911,  as  its  name 
implies,  did  not  cover  all  parts  of  the  locomotive  and  was 
necessarily  limited  to  steam.  In  1915  it  was,  however, 
extended  to  cover  the  locomotive,  its  tender  and  their  ap- 
pui  tenances. 

On  July  7,  1924,  more  than  a  year  after  section  53-a 
of  the  Railroad  Law  of  New  York  was  passed,  this  act  as 
amended  was  extended  to  all  locomotives,  electric  as  well 
as  steam,  and  the  system  became  complete.  It  is  with  this 
statute  in  view 'that  we  must  determine  the  validity  of  the 
local  law. 

Had  section  53-a  contented  itself  with  merely  directing 
all  railroads  to  use  electricity,  an  argument  might  be  made 
that  it  did  not  impinge  upon  the  powers  so  conferred  by 
Congress.  It  might  bi*  said  that  the  kind  of  locomotives 
to  be  used  was  left  for  the  determination  of  the  commis¬ 
sion  and  that  all  that  was  required  was  that  they  should 
use  electric  power;  that  the  decision  as  to  where  steam  and 
where  electricity  was  to  be  employed  had  not  been  confided 
to  the  commission  but  remained  within  the  powers  of  the 
states  as  they  might  find  it  necessary  for  local  purposes 
to  prescribe. 

We  may  avoid  it  because  section  53-a  is  not  confined 
merely  to  requiring  the  railroads  to  substitute  electricity  for 
steam.  It  goes  further  and  assumes  to  give  the  power  to 
prescribe  not  only  the  structures  external  to  the  locomotive, 
i.e.,  the  poles,  wires,  safety  devices,  conduits,  etc.,  but  the 
“appurtenances  and  equipment”  to  be  used. 

Nor  can  we  say  that  section  53-a  is  valid  in  so  far  as  it 
requires  the  substitution  of  electricity,  and  void  in  so  far 
as  it  gives  power  to  the  local  commission  to  determine  the 
kind  of  locomotive  with  its  appurtenant  poles  and  wires  or 
third  rail.  To  do  so  we  must  assume  that  the  state  would 
be  content  with  whatever  the  federal  commission  might  pre¬ 
scribe,  a  conclusion  certainly  at  variance  with  what  it  has 
said.  Until  we  can  be  assured  that  merely  to  avoid  steam 
was  .«o  paramount  a  purpose  that  the  state  would  entertain 
it  regardless  of  how  it  might  be  fulfilled,  we  have  no  right 
to  divide  the  statute  and  say  that  it  is  valid  in  part  and 
void  as  to  the  rest. 
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CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AN  D  CONTRACTING  FIELDS  [: 


Hurricane  Destruction  in  Southern  Florida 

East  Coast  Devastated  by  Unprecedented  Storm — Two  Miami 
Skyscrapers  Shattered — Moorehaven  Flooded 

By  Wire  from  F.  E.  Schmitt 
Amociale  Editor,  Engineering  ,\ewt-Record 


Miami,  Fla.,  Sept.  27,  1926. — South¬ 
ern  Florida’s  hurricane  of  Sept.  18 
wrought  damage  of  unprecedented 
severity  and  extent.  Sweeping  a  70- 
mile  strip  of  the  famous  East  Coast  it 
destroyed  houses  and  other  human 
works  in  countle.ss  numbers.  Deaths 
may  total  five  or  six  hundred  and  prop¬ 
erty  losses  are  tremendous  though  no 
dependable  figures  are  available.  But 
aside  from  these  effects  and  wide¬ 
spread  disorganization  of  community 
life  the  hurricane  is  marked  by  facta 
and  happenings  of  special  engineering 
significance.  These  include  the  unex¬ 
ampled  violence  of  the  storm,  the  ac¬ 
companying  deluge  of  rain  and  the 
high  storm  tides,  the  shattering  of 
two  modern  skyscrapers  in  Miami — a 
startling  structural  experience  —  and 
the  overwhelming  of  a  town  by  storm- 
Jriven  lake  waters. 

Stor.m  Belt  Wide 

Storm  destruction  is  distributed  over 
a  belt  60  to  70  miles  wide  nearly  cen¬ 
tered  on  Miami  embracing  the  southern 
part  of  the  East  Coast  from  Pompano 
south  to  Florida  City;  thence  north¬ 
westerly  the  path  crossed  the  Ever¬ 
glades  and  the  southern  part  of  Lake 
tlkeechobee,  where  Moorehaven  and 
vicinity  was  involved.  West  of  the  lat¬ 
ter  point,  violence  of  the  storm  was 
much  less. 

The  hurricane  exceeded  all  prior 
ones  in  the  United  States  in  the  opin¬ 
ion  of  R.  W.  Gray,  w’eather  observer  at 
Miami.  A  record  low  barometer  of 


Small  Railroad  Plans  to  Build 
78  Miles  in  Arkansas 

The  Reader  Railroad,  a  short  line  in 
.Arkansas,  has  applied  to  the  Inter¬ 
state  Commerce  Commission  for  au¬ 
thority  to  extend  its  present  line  a  dis¬ 
tance  of  15  miles  to  a  connection  with 
the  St.  Louis  and  Southwestern  Rail¬ 
way  at  McNeill,  Ark.  The  company 
also  has  asked  for  authority  to  con¬ 
struct  a  new  railroad  from  Hope  to 
Eldorado,  Ark.,  a  di.stance  of  63  miles 
to  reach  timber  and  agricultural  land 
and  oil  fields. 

Hanover  Typhoid  Epidemic 
Charged  to  Water  Supply 

A  typhoid  outbreak  at  Hanover,  Ger¬ 
many,  has  reached  a  total  of  1,414  cases 
and  some  forty  deaths  up  to  Sept.  17, 
according  to  an  Associated  Press  dis¬ 
patch.  The  outbreak  is  attributed  to 
the  pollution  of  drinking  water  by 
floods. 


27.6  was  reached.  The  wind  velocity 
is  rated  at  125  miles  per  hour.  Through¬ 
out  the  storm  a  deluge  of  rain  fell  with 
a  16-hour  total  between  8  and  15  in. 
Rain  and  spray  were  driven  horizon¬ 
tally,  obscuring  vision  and  undoubtedly 
adding  large  impact  action  to  the  wind 
pressure. 

Structural  Da.mage  Divergent 

Damage  to  structures  in  the  East 
Coast  region  is  of  wide  variety.  In  Ft. 
Lauderdale,  Dania,  Hollywood,  Hialeah, 
Miami  and  other  towns  houses  were 
unroofed,  overturned,  crushed  or  other¬ 
wise  wrecked.  Sky  signs,  Spanish  tile 
roofs,  parapets,  projections  of  all 
kinds,  loose  roofs,  suffered  early  and 
very  generally.  Some  loose  I-beams 
were  blown  from  an  upper  story  of  a 
high  building  under  construction  in 
Miami.  Missiles  of  all  kinds  added  to 
the  wind  action  in  producing  destruc¬ 
tion.  A  steel  and  a‘  brick  stack  of  the 
Florida  Power  and  Light  Co.  electric 
station  at  Miami  were  broken  off  but 
the  company’s  group  of  gasholders 
weathered  the  storm.  A  set  of  high 
radio  towers  at  Hialeah  was  blown 
over.  Elevated  water  tanks  on  towers 
generally  survived.  In  many  buildings 
entire  wall  panels  of  tile  or  concrete 
blocks  were  blown  in,  some  by  failure 
of  bond  with  the  frame,  some  by 
crushing.  On  the  ocean  front,  the  water 
rose  7  ft.  and  on  the  west  shore  of 
Biscayne  Bay  it  went  over  the  sea 
wall  and  deposited  many  large  boats 
on  and  beyond  the  bay  drive.  Much 
washing  and  caving  occurred  along  the 
beach,  damaging  roads  and  buildings 
to  large  amounts. 

Poor  Building  Suffers 

Gathering  together  the  mass  of  de¬ 
tail  fact  from  which  better  building 
against  hurricanes  may  be  learned  will 
require  many  weeks  of  organized  work 
which  it  is  hoped  Florida  engineers 
will  undertake.  This  will  include  de¬ 
ducing  actual  pressure  and  impact 
forces,  which  are  subject  to  special 
doubt  because  of  the  w’ide  diversity 
of  destructive  effects  manifested.  But 
two  general  observations  already  cer¬ 
tain  are  first,  that  good  house  carpen¬ 
try  made  a  most  creditable  showing 
in  the  whole  storm  area,  and  second, 
that  well  designed  and  well-built  en¬ 
gineering  structures  though  designed 
for  no  more  than  the  customary  20  to 
25  lb.  per  sq.ft,  can  live  through  a  hur¬ 
ricane  even  as  violent  as  this  one.  One 
proof  of  this  lies  in  the  integrity  of  all 
but  two  of  Miami’s  large  business  build¬ 
ings,  whether  steel  frame  or  rein¬ 
forced  concrete.  As  to  house  carpentry. 


however,  it  must  be  remembered  that 
much  of  the  East  Coast  boom  region 
was  built  up  in  lath  and  plaster  con¬ 
struction  of  rather  flimsy  if  showy 
type  and  people  here  recognize  that  at 
least  part  of  their  losses  should  be 
charged  to  poor  building. 

Two  Skyscrapers  Shattered 

The  storm  wrecked  and  partly  shat¬ 
tered  the  15-story  Realty  Board  Build¬ 
ing  and  the  17-story  building  owned 
by  Highleyman  &  Galatis,  but  known 
by  the  name  of  the  les.sees,  the  Meyer- 
Kiser  Bank.  The  latter  structure  i.s 
badly  distorted  and  may  prove  a  total 
loss,  though  the  attempt  will  be  made 
to  save  part  of  it.  Both  are  unusually 
narrow,  the  Realty  Building  is  45  x  94 
ft.  and  faces  west;  the  Meyer-Kiser 
45  X  140  ft.  and  faces  south.  Both  have 
.steel  frame.s,  thin  tile  and  concrete  rib 
floors  and  8-in.  hollow  tile  inclosure 
(Continued  on  p.  556) 


Slight  Damage  at  Mobile 

In  a  telegram  to  Engineering  News- 
Record  Major-General  W.  L.  Sibert, 
U.  S.  A.  retired,  chairman  and  chief 
engineer  of  the  Alabama  Docks  Com¬ 
mission  reports  the  following  situation 
in  Mobile: 

“Engineering  structures  under  way  at 
Mobile  are  the  Alabama  state  docks, 
the  Bay  Bridge  and  the  U.  S.  Quaran¬ 
tine  Station.  None  was  injured  by  the 
storm  of  Sept.  20.  Contractors’  equip¬ 
ment  at  the  state  docks  was  damaged  to 
the  extent  of  about  $3,000.  No  damage 
was  done  to  bridge  structures  or  the 
causeway.  The  quarantine  station  at 
the  mouth  of  the  Mobile  River  sus¬ 
tained  no  damage.  The  fact  that  the 
wind  was  from  the  north  saved  the  city 
from  water  damage.  There  were  no 
lives  lost  in  the  storm  on  the  Alabama 
Coast.” 


A  request  for  storm  data  made  to 
the  commandant  of  the  naval  district 
at  Pensacola  brought  only  the  informa¬ 
tion  that  he  could  supply  nothing  now 
because  of  the  press  of  emergency  work. 
However,  Engineering  News-Record  ha  . 
communicated  with  other  Pensacola 
engineers  and  will  undoubtedly  have 
data  from  there  for  next  week’s  issue. 


Topics  Announced  for  Sixth  Ohio 
Water  Purification  Conference 

Topics  announced  for  the  sixth  an¬ 
nual  Ohio  Water  Purification  Confer¬ 
ence,  to  be  held  at  Toledo,  Oct.  21  and 
22,  are  grouped  under  four  heads:  water 
treatment,  four  papers;  water  supply, 
one;  sewage  disposal  and  waste  treat- 
men,  three;  miscellaneous,  one.  There 
will  also  be  less  formal  discussions  of 
various  problems,  chiefly  associated 
with  some  of  the  topics  named.  For 
details  address  the  Ohio  Department  of 
Health,  Columbus,  Ohio. 


irptember  30,  1926 


Desmond  FitzGerald  Dead 

as  Railroad  Enginrer  Rut  Early 
Turned  to  Water-Works — Had 
Notable  Art  Collection 

Desmond  FitzGerald,  oldest  of  the 
living  past-presidents  of  the  American 
Society  of  Civil  Engineers,  collector  of 
paintings  and  rare 
oriental  pottery, 
long  a  public  offi- 
^ Boston  and 
"  of  Brookline,  and 

^  consulting  en- 
- gineer  for  many 
'  years,  died  at  his 

borne  in  Brookline, 
Mass.,  on  Sept.  22, 


St.  Lawrence  Water  Power 
Plans  Outlined 


New  York  Stale  Commission  .\dopts 
Terms  lender  Which  It  Will 
Issue  Licenses 

The  New  York  State  W'ater  Power 
Commission  has  determined  upon  the 
terms  which  any  applicant  for  a  license 
to  develop  power  in  the  international 
section  of  the  St.  Lawrence  River  must 
accept.  These  terms  were  adopted  at  a 
meeting  of  the  commission  held  on 
Sept.  24.  At  the  present  time,  there  are 
two  applicants  for  a  licen.^e,  the 
Frontier  Corporation  for  a  single-stage 
development  with  a  dam  at  Barnhart 
Lsland  (Engineering  Sewn-Record,  Apr. 
15,  1926,  p.  627),  and  the  American 
Super  Power  Corporation  with  four  dif¬ 
ferent  plans,  hut  favoring  a  single- 
stage  development  (May  13,  1926,  p. 
786,  and  July  1,  p.  29). 

The  applicants  must  have  filed  an 
acceptance  of  these  terms  before  Sept. 
30  in  order  to  have  their  applications 
considered  by  the  commission  when  it 
holds  its  final  hearing  on  the  subject  on 
Oct.  15. 

Conditions  Brikfly  Statfo 
The  commission’s  resolution  is  a 
formal  adoption  in  legal  terms  of  the 
conditions  which,  on  June  29,  the  state 
engineer  recommended  being  included 
in  any  license.  Briefly  stated,  they  are 
as  follows : 

The  license  shall  be  for  fifty  years 
from  its  date.  The  licensee  must 
secure  approval  of  other  governmental 
and  international  bodies  of  its  plan  and 
start  construction  within  three  years 
and  must  be  able  to  produce  at  least 
500,000  hp.  within  the  next  five  years, 
and  the  total  output  of  1,200,000  hp., 
(one-half  of  the  total  at  the  site)  al 
soon  thereafter  as  practicable.  A  $10,- 
000,000  faithful  performance  bond  must 
be  furnished  before  starting  construc¬ 
tion.  The  licensee  must  report  every 
the  Boston  Water-Works,  comprising  expenditure  and  the  commission  has 
the  supply  end  of  the  system,  and  con-  power  to  allow  only  those  items  which  it 
tinning  as  engineer  of  the  Sudbury  De-  approves  to  be  placed  on  the  company’s 
partment  of  the  Metropolitan  system  books.  The  state  shall  have  power  to 
from  1898  to  1902.  During  the  quarter  regulate  rates  and  capitalization.  The 


From  Engineering  A'eir*, 
Seplemb«*r,  1876 

The  Gilbert  Elevated  Rail¬ 
way  Co.,  have  been  enjoined 
not  to  build  its  road  along  Sixth 
Avenue,  New  York  City. 


Pittsburgh  people  are  much 
exercised  over  what  they  con¬ 
sider  unjust  freight  discrimina¬ 
tion,  and  are  seriously  consider¬ 
ing  the  building  of  a  road  from 
that  place  to  some  point  on 
Lake  Erie,  and  to  connect  it 
with  the  Baltimore  &  Ohio, 
thus  giving  them  a  shorter  line 
to  Chicago  than  the  present 
Pittsburgh  and  Fort  Wayne. 
The  new  line  will  be  called  the 
Pittsburgh  and  Lake  Erie. 


The  long-talked  of  Lehigh  and 
Eastern  Railway,  which  is  to 
extend  from  Tomhicken,  near 
Hazleton,  to  a  connection  with 
the  Erie  at  Port  Jervis,  N.  Y., 
is  to  be  built  soon.  At  a  meet¬ 
ing  of  the  directors  and  stock¬ 
holders,  held  last  week.  President 
Kase  stated  that  the  right  of 
way  had  about  all  been  secured, 
and  that  the  work  of  grading 
would  be  immediately  begun, 
and  that  the  road  would  be  in 
running  order  during  the  coming 
summer.  The  road  will  cross 
Pocono  Mountain  a  few  miles 
north  of  Stroudsburg,  thence 
pass  up  the  Pennsylvania  side  of 
the  Delaware  River,  crossing  the 
same  near  the  point  of  connec¬ 
tion. 


of  the  Boston  water-works  was  taken  provide  locks  for  existing  navigation 
into  the  Metropolitan  water  system  routes  as  well  as  make  provision  for 
Mr.  FitzGerald  designed  and  built  a  lock  and  other  facilities  for  a  future 
number  of  important  dams  and  reser-  ship  canal  if  required, 
voirs.  More  notable  in  the  history  of  At  the  expiration  of  the  license  period 
American  water-works,  was  his  pioneer  all  property,  in  a  perfect  operating  con- 
work  on  the  prevention  of  water  pollu-  dition,  vests  absolutely  in  the  state  of 
tion,  both  legal  and  physical,  on  New  York.  The  state,  under  certain 
evaporation,  and  on  the  biology  of  conditions,  may  purchase  the  entire 
water  supplies.  Through  his  energy  plant  at  cost,  less  the  amount  then  in 
and  ingenuity,  aided  by  the  Boston  legal  the  amortization  reserve,  plus  15  per 
department,  one  of  the  earliest  recorded  cent. 

lawsuits  to  prevent  water  pollution  was  For  the  privileges  granted,  the  state 
won,  a  suit  to  prevent  the  discharge  of  shall  receive  (1)  an  administration 
hotel  water  closet  wastes  into  Pegan  charge  of  $76,0()0  per  year,  (2)  a  cash 
Brook.  “The  assistant  corporation  license  charge  of  $2.25  per  horsepower 
counsel,”  said  Mr.  FitzGerald  in  sub-  of  plant  output  per  year,  and  (3) 
stance  while  recounting  the  reminis-  annual  payment  to  amortization  reserve, 
cences  already  cited,  “was  a  stickler  The  commission  stipulates  in  its 
for  evidence  and  not  satisfied  with  terms  that  the  dams  and  power  houses 
proof  that  a  sewer  led  from  the  hotel  must  be  so  constructed  that  there  will 
to  the  brook.  So  I  had  balls  painted  be  on  the  New  York  side  of  the  inter- 
and  numbered,  put  them  in  the  hotel  national  boundary  line  a  power  house 
water  closets  and  recovered  them  in  capable  of  controlling  the  flow  of  the 
the  sewer  and  in  the  brook.  The  case  river  and  producing  at  least  half  of  the 
was  decided  on  the  ground  that  the  act  power  which  may  be  generated  from 
(Continued  on  p.  558)  the  entire  development. 
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hitrh  builclinKs.  Rut  in  view  of  the  horizontal  while  the  12  to  14-in 
damage  which  they  suffere<l  the  steel  columns  are  bent  sharply  just  abovt 
plans  are  now  to  b<*  reviewed.  The  and  below  the  jrirders.  The  connection 
wind  braciuK  system  in  both  consists  anfries  ,are  correspondingly  distorter 
of  columns  and  pirders  with  no  and  a  few  are  cracked  in  the  n)ot,  yet 
fliajronals  but  with  some  knee  brackets  they  must  have  b<*en  strong  enouph  t« 
in  the  l()wer  stories  and  in  rear  wall  bend  the  columns  b<*fore  failing;, 
of  the  Meyer-Kiser  BuildinK-  In  the  Some  small  plaster  cracks  are  to  hf 
front  wall  of  this  building  the  24-in.  seen  in  one  or  two  other  tall  steel  framr 
tfirders  have  remained  straight  and  buildings.  The  building  department 


Florida  Hurricane  Destruction 

(Cntilinni  d  fmin  p.  .'>0  4) 
walls.  The  hurricane  blew  from  the 
northeast  from  midnight  to  six  Satur¬ 
day  morning,  then  after  a  lull  blew 
from  southea.st  and  later  southwest  till 
after  noon.  .-Vs  both  phases  were  al¬ 
most  equally  vi«)lent  all  building  ex¬ 
posures  thus  were  e<|ually  at  risk. 

The  Realty  Board  Building  is  ex¬ 
tensively  cracked  in  its  walls  and  par¬ 
titions  in  th<‘  lower  4  or  5  stories  but 
is  apparently  plumb.  The  .Meyer- 
Kiser  is  substantijjly  plumb  and 
sound  for  the  lower  3  stories  thence 
f<»r  10  stories  upward,  leans  westward 
nearly  2  ft.  at  its  south  front  and  there 
bends  back  again  nearly  into  the  ver¬ 
tical.  The  rear  or  north  face  has  an 
opiw>site  lean  of  alxiut  8  in.  without 
localized  Ix'nding  but  with  some  crack¬ 
ing  in  the  lower  part  of  the  wall. 
This  building  has  been  condemned  for 
occupancy  and  the  city  has  ordered 
that  it  be  demolished  down  to  the 
eighth  floor  after  which  further  ex¬ 
amination  is  to  Ik*  made. 

To  Rkvikw  Stkki.  Pla.vs 

Both  buihlings  were  |)Ut  up  during 
the  feverish  building  rush  of  the  sum¬ 
mer  of  They  were  supi)osed  to 

Ih'  designed  for  20  lb.  wind  pressure 
under  the  city  building  ordinance  as 
were  all  but  one  or  two  of  Miami’s 


/*.  *  A.  Phota. 


states  that  no  cracks  have  been  found 
in  any  of  the  reinforced-concretc 
buildings  in  .Miami. 

Moorehaven  Inundated  by  Lake 

Moo  rehaven,  on  the  West  edge  of 
Lake  Okeechobee,  is  95  mi,  northwest 
of  Miami.  The  storm  arrived  there 
three  hours  later  but  displayed  the 
same  characteristics  and  violence.  The 
wind  was  east  in  the  first  phase  and 
southea.st  to  .south  in  the  second.  Its 
driving  power  was  such  that  it  lowered 
the  lake  water  4  ft.  at  the  east  shore 
and  piled  it  up  in  the  bay-like  we.st  end 
to  extra  height  on  a  broad  shoal  front¬ 
ing  Moorehaven,  where  it  ultimately 
went  nearly  7  ft.  above  normal. 

The  lake  is  leveed  here  to  22  ft. 
above  sea  level.  Its  water  level  varies 
from  12  to  14  ft.  at  the  extreme  of  a 
dry  cycle  to  overflow  over  the  natural 
south  bank  in  the  rainy  season  of  a  wet 
cycle.  The  nearly  completed  St.  Lucie 
canal  which  in  future  is  to  control  it 
has  been  operated  at  full  available 
capacity  but  F.  C.  Elliot,  chief  engi¬ 
neer  of  the  Everglades  Drainage  Di.s- 
trict,  states  that  because  of  heavy 
rains  this  season  following  three  wet 
years,  the  lake  stood  at  El.  18.5  before 
the  storm.  Even  before  the  storm  rise 
of  the  water  rain  and  spray  drove  in 
solid  sheets  into  Moorehaven  and 
wrecked  much  of  the  town  and  outly¬ 
ing  houses.  The  overflowing  lake 
helped  along  by  the  15-in.  rainfall, 
completed  the  havoc.  Near  Clewiston, 
a  length  of  muck  levee  had  its  top 
blown  off.  Thence  west  12  or  15  mi. 
to  beyond  Moorehaven,  the  sand  and 
rock  leevee  was  breached  at  many 
I>oints  some  6  or  8  ft.  deep.  Out  of  the 
two  thousand  or  more  people  in  the 
Moorehaven  district,  more  than  one 
hundred  were  lost,  most  of  them  out  in 
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MEYEK  KI.‘<ER  RANK  MAT  RE  TOT.VL  ROS.'? 
Seventeon-Rtorv  steel  fnime  structure  is  l)aiilv  ilistorted  :  .substantiaily  plumb 
aiul  .sound' fur  only  lowest  three  -stoi  ies.  (’ondemned  for  occupancy 
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WATKIIKHOXT  OK  MIAMI  AFTER  HKRRirANE  OK  SEI'T.  IS 
Water  rose  7  ft.  from  Rlsca.\-ne  Ray,  depositiiiK  boat.s  on  shore.  O,  n«  ial  good  condition  of  steel  frame 


Wa-shington  Adopts  Pedestrian 
Traffic  Control  Plan 

The  Board  of  District  Commissioners 
of  Washinjjton,  D.  C.  has  adopted  traffic 
regulations  whereby  peilestrians  must 
follow  electric  control  signals  in  cross¬ 
ing  intersections.  While  arrests  will  not 
be  made  for  violation  of  the  pedestrian 
control  regulation  for  at  least  six 
months,  it  is  planned  to  have  policemen 
stationed  at  the  intersections  to  hand 
offenders  pink  cards  warning  them  that 
they  have  violated  a  traffic  regulation. 
.\t  the  end  of  a  reasonable  educational 
campaign,  arrests  will  be  asked.  No 
penalty  is  provided  in  the  pedestrian 
control  regulation  itself,  but  the  traffic 
act  provides  that  violators  of  any  pro¬ 
visions  or  any  section  or  paragraph 
wherein  a  penalty  is  not  specifically 
provided  shall  be  punished  by  a  fine  of 
not  less  than  $1  nor  more  than  $300,  or 
imprisonment  of  not  more  than  10  days. 

The  pedestrian  control  is  only  on 
streets  where  traffic  is  controlled  by 
electric  traffic  signals.  Pedestrians  are 
given  a  safe  chance  to  cross  every 
35  sec. 
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TYRICAT.,  DAMAGE  TD  I,E.‘<SER  RKII.DINOS 
House.s  were  unroofeil.  overturned,  crushed,  or  otherwise  wrecked 
or  dam:ige<l  early  in  the  hurri<'ane 


the  back  country  or  along  the  roads  were  lost  in  Moorehaven  itself, 
where  they  were  trying  to  reach  town  state  authorities  have  ordered 
for  safety.  Only  two  or  three  lives  town  evacuated. 


Report  on  Chicago  Street  Traffic  day  the  number  of  persons  entering  or  a  sanitary  district  is  to  be  organized 
According  to  an  advance  note  regard-  leaving  the  loop  or  business  district  to  check  the  increasing  pollution  ol 
ing  the  street  traffic  survey  which  has  is  1,693,506.  the  river  and  its  tributaries  by  .sewage 

been  practically  completed  under  the  Assuming  that  all  who  enter  the  and  wastes,  as  well  as  to  protect  and 
direction  of  the  Chicago  Association  of  region  leave  again  during  the  day,  the  preserve  fish  and  to  maintain  a  water 
Commerce,  some  of  the  local  troubles  streets  of  this  district  are  called  upon  supply  for  the  growing  population  ir 
include  a  lack  of  well-paved  streets,  to  carry  846,753  persons  daily  or  about  the  valley.  Under  the  State  law,  tht 
disregard  of  pedestrians’  rights,  abuses  25  per  cent  of  the  city’s  population.  A  county  judges  of  the  seven  counties 
of  parking  privileges,  conflicting  traffic  vehicle  count  from  7  a.m.  to  11  p.m.  included  will  appoint  a  board  of  five 
regulations  and  small-town  practice  in  showed  314,640  vehicles  entering  and  trustees. 

allowing  street  obstructions  which  leaving,  of  which  72  per  cent  were  Funds  for  the  work  of  the  di.strid 
hinder  traffic.  private  passenger  automobiles,  but  will  be  raised  by  imposing  a  tax  of  0.{ 

A  careful  traffic  count  showed  that  these  automobiles  averaged  only  1.8  per  cent  of  the  assessed  value  of  ptop- 
from  7  a.m.  to  7  p.m.  on  an  average  passengers  per  car.  erty  within  the  district. 
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Engineer  Trade  Commissioner 
Appointed  to  Orient 

Appointment  of  .lo.seph  H.  Ehlers,  of 
FlartfonI,  Connecticut,  as  engineering 
trade  commissioner  of  the  Department 
i>f  Commerce  at  Tokio,  .lapan,  has  been 
announced  by  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

Mr.  Ehlers  was  horn  at  Hartford, 
Conn.,  and  was  educated  at  Trinity 
College,  where  he  received  the  degrees 
of  B.S.  and  M.S.  He  attendeil  the 
University  of  California  and  ('ornell 
University,  where  he  pursued  graduate 
'-tudies  leading  to  the  degree  of  master 
of  chemical  engineering.  After  leaving 
college  he  wa.s  employed  in  mining  engi¬ 
nering  work  in  Alaska.  .At  the  conclu¬ 
sion  of  that  work  he  departed  for  China, 
where  he  joined  the  faculty  of  the  Pei 
Young  University  at  Tientsin,  as  pro¬ 
fessor  of  structural  engineering.  Later 
he  entered  the  employ  of  the  Asia  De¬ 
velopment  Co.  in  connection  with  the 
Yellow  River  project.  For  some  time 
he  was  editor  and  publisher  of  an  engi¬ 
neering  magazine  devoted  to  the  pro¬ 
motion  of  American  and  Chinese  co¬ 
operation  in  development  projects  and 
while  in  the  Orient  he  served  in  an 
honorary  capacity  as  counsellor  to  the 
Chine.se  Ministry  of  Communications. 


Toll  Highway  May  Be  Substituted 
for  Proposed  Railway 

The  project  of  constructing  a  rail¬ 
way  to  open  up  the  central  Manitoba 
mineralized  area  has  been  abandoneil 
for  the  time  being  at  least.  The  Mani¬ 
toba  Central  Railway,  formeil  for  the 
purpose,  has  withdrawn  its  a))plication 
for  a  charter.  It  has  been  arranged 
that  the  line  would  be  ojierated  by  the 
Canadian  National  Railways,  but  the 
engineers  of  the  C.N.R.  reported,  after 
a  survey,  that  there  was  not  sufficient 
traffic  in  sight  to  warrant  the  construc¬ 
tion.  A  proposal  to  construct  a  toll 
highway  suitable  for  motor  traffic  from 
some  point  on  the  Winnipeg  River  into 
the  mining  region  is  to  be  submitted 
to  the  Manitoba  government. 

There  has  been  organized  recently 
the  Central  Manitoba  Mines,  Ltd.,  under 
the  law  of  Manitoba,  to  carry  on  the 
operations  in  this  region  of  the  large 
British  mining  company  of  John  Taylor 
Sons.  In  the  la.st  two  years  this 
cimipany  is  reported  to  have  spent  about 
$1,000,000  in  developing  the  property. 


Ford,  Bjicon  and  Davis,  Engineers 
for  Pontchartrain  Bridge 

Ford,  Bacon  and  Davis,  New  York 
City,  are  the  engineers  for  the  toll 
bridge  acrass  Lake  Pontchartrain  which 
as  planned  will  give  New  Orleans  a 
highway  exit  to  the  north  and  east. 
They  prepared  all  plans  and  estimate.^ 
for  the  structure  which  will  consist  of 

miles  of  reinforced-concrete  trestle 
and  10  miles  of  fill  and  timber-trestle 
approach  and  also  supervised  the  con¬ 
tract  letting  as  reported  in  these  pages 
Sept.  10.  Financing  the  project  is  to 
be  carried  out  by  bonds  offered  last 
week  by  a  banking  syndicate  and  con¬ 
sisting  of  $:L.S00.000  in  first  mortgage 
and  §2,000,000  in  debenture  securities. 


Sioux  City  Region  Gets  14-In. 
Rainfall  in  13' 2  Hours 

i  .A  14-ln.  rainfall  between  2:30 
p.m.  Sept.  17  and  4  a.m..  Sept.  18, 
in  the  vicinity  »»f  Hull  and  Boyden, 
near  Sioux  City,  Iowa,  caused  I 
severe  fli>od  conditions.  .At  Sioux  I 
:  City,  the  Floyd  River  was  within 
2.9  in.  of  its  1892  mark,  and  E.  W, 

.  Dunn,  district  engineer  for  the 
Iowa  State  Highway  Commission, 
says  it  might  have  exceeded  that  | 
mark  hut  for  the  fact  that  the  Mis- 
•souri  River  was  low,  while  in  1892 
it  was  high.  Many  miles  of  rail¬ 
road  track  were  washed  out,  and 
much  damage  was  done  to  farm  | 
property,  highways,  railway  and  ; 
highway  bridges  and  to  property  al 
Hawarden  and  Sioux  City. 


( roiilhinrrl  /lom  p.  .ta'i) 
authorizing  Boston  to  take  'water 
granted  to  the  city  the  right  to  the 
water  in  its  then  state  of  purity, 
whereas  the  hotel  had  turned  water 
closet  wastes  into  the  brook  subse¬ 
quently.” 

Later,  Mr.  FitzGerald  worked  out 
schemes  for  the  diversion  of  sewage 
from  the  Boston  water  gathering 
grounds,  the  city  in  tw’o  or  three  in¬ 
stances  contributing  to  the  cost  of 
diversion  and  of  treating  the  sewage 
before  its  discharge  into  other  waters. 
He  also  introduced  stripping  organic 
matters  from  new  reservoir  sites,  ro 
prevent  color,  tastes  and  odors  klong 
before  current  water  treatment  methods 
were  in  vogue)  and  diverted  colored 
swampy  waters  from  some  of  the  Bos¬ 
ton  storage  reservoirs.  The  pioneer 
water  laboratory,  already  mentioned, 
aided  in  the  studies  leading  to  some  at 
least  of  these  measures. 

Another  notable  series  of  studies  at 
the  Chestnut  Hill  reservoir  was  the 
one  that  led  to  the  paper  on  “Evapora¬ 
tion”  that  won  for  Mr.  FitzGerald  the 
Norman  Medal  in  1887  (Transactions, 
Am.  Soc.  C.  E.,  Vol.  XV,  p.  .581).  Six 
years  later  this  medal  again  went  to 
Mr.  FitzGerald,  for  his  paper  on  “Rain¬ 
fall,  F3ow  of  Streams,  and  Storage” 
(Transactions  Am.  Soc.  C.  E.,  Vol. 
XXVII;  p.  25.3). 

Many  consulting  engagements  of  Mr. 
FitzGerald  as  well  as  other  incidents  in 
his  life  not  here  mentioned  are  noted 
in  a  sketch  of  his  life  written  by 
Charles  W.  Sherman,  then  assistant  to 
Mr.  FitzGerald,  on  the  latter’s  acces¬ 
sion  to  the  presidency  of  the  American 
Society  of  Civil  Engineers  (Engineer¬ 
ing  \'eu'K,  Jan.  19,  1899,  p.  37). 

In  his  home  town  of  Brookline  Mr. 
FitzGerald  took  active  part  in  church, 
civic  and  municipal  affairs. 

Briefly  viewed,  it  may  be  noted  in 
conclusion,  one  of  Mr.  FitzGerald’s 
greatest  claims  for  recognition  was  his 
large  collection  of  paintings  and 
Korean  and  Chinese  pottery,  made  ac¬ 
cessible  to  the  public  for  many  years 
past  in  a  gallery  connected  to  his  home 
built  in  1913.  Here  were  scores  of 
paintings  by  .American  and  European 
artists,  the  latter  including  a  goodly 
number  by  Claude  Monet,  and  the 
former  dozens  by  Dodge  MacKnight. 


Large  Mileage  of  Wide  Roads  foi 
Chicago  Region  Proposed 

A  mileage  of  174.4  miles  of  40-ft 
pavements  in  Cook  County,  Ill.,  57  mile 
additional  of  wide  street  connections  ii 
the  outskirts  of  Chicago  and  250  mile 
of  20-ft.  roads  are  the  principal  item- 
in  the  $32,000,000  program  of  emer¬ 
gency  construction  just  reported  1 
county  highway  officials  by  an  advisory 
committee  in  which  practically  all  offi¬ 
cial  and  private  organizations  inter 
ested  in  highways  and  traffic  relief  were 
presented. 

The  committee  was  beaded  by  D.  II 
Burnham,  president,  Chicago  Regional 
Planning  Association,  which  organiza¬ 
tion  loaned  its  engineers  to  do  the  de¬ 
tailed  work  of  investigating  the  exist¬ 
ing  conditions  of  traffic,  reports  avail¬ 
able  and  programs  of  the  various  juris¬ 
dictions  and  then  placing  the  result.^ 
in  tabular  and  map  form  for  action  by 
the  full  committee  of  27.  Relief  had 
generally  been  considered  available  only 
through  widening  but  the  committee  re¬ 
ported  that  a  proper  combination  of 
the  following  various  means  was  neces¬ 
sary:  Separation  of  grades  at  inter¬ 
sections,  widening  existing  pavements 
to  40  ft.,  building  new  40-ft.  pavements, 
widening  intersections,  building  new  20 
ft.  pavements,  widening  shoulders  and 
bridges  in  preparation  for  future  widen 
ing,  and  widening  and  improving  city 
street  connections. 

Of  this  program  the  state  highway- 
department  officials  have  accepted  the 
state’s  share  amounting  to  $3,735,500 
and  will  proceed  at  once  to  put  the 
work  under  contract.  The  municipali¬ 
ties’  share  is  $6,535,000  which  repre¬ 
sents  special  assessment  work,  much  of 
which  is  in  some  stage  of  procedure  up 
to  construction. 

The  Forest  Preserve  District  has  no 
available  funds  for  its  share  of  $538,- 
000  and  the  county  will  probably  in¬ 
clude  the  districts’  quota  with  that  of 
its  own  which  amounts  to  $21,281,500. 

A  bond  issue  of  $15,000,000  is  to  be 
voted  upon  Nov.  2  and  the  balance  can 
be  obtained  from  the  current  highway- 
tax  which  nets  about  $3,000,000  for  new 
roads  annually. 

The  committee  recommended  that 
pavement  widened  to  40  ft.  and  new 
40-ft.  pavement  projects  be  given  prior¬ 
ity  in  the  construction  program. 


First  Pan-American  Conference 
of  Public  Health  Directors 

The  first  Pan-American  Conference 
of  National  Directors  of  Public  Health 
w’ill  be  held  in  Washington,  Sept. 
27-29,  under  the  auspices  of  the  Pan- 
American  Sanitary  Bureau,  of  which 
Surgeon-General  Hugh  S.  Gumming  of 
the  U.  S.  Public  Health  Service  i.' 
director.  The  conference  will  discus.- 
the  Pan-American  sanitary  code 
adopted  at  Havana  .several  years  ago. 
and  already  approved  by  seven  of  the 
American  republics.  It  will  also  take 
up  the  program  for  the  eighth  Pan- 
American  Sanitary  Congress,  to  b<' 
held  at  Lima,  Peru,  Oct.  9-19,  1927. 
Another  subject  for  consideration  will 
be  the  foundation  and  dedication  of  a 
Pan-American  bureau  library. 
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Schwab  Heads  A.S.M.E. 

Charles  M.  Schwab,  chairman  of  the 
aid  of  the  Bethlehem  Steel  Corp.,  has 
liten  elected  president  of  the  American 
Society  of  Mechanical  Engineers,  ac- 
mding  to  an  announcement  made  at  a 
meeting  of  Virginia  State  branch  of 
the  society  in  Richmond  Sept.  28.  Mr. 
.Schwab  ha.s  been  a  member  of  the 
society  since  1899. 


Engineering  Societies^ 


Calendar 


Annual  Meetings 


AMEUir.^X  SOCIETY  OE  ('IVII. 
ENCINEEKS.  New  YoiU.  N*.  Y.  : 
Annual  Convention,  rhilailelphia, 
I’a.,  October  4-9,  1926. 

V.MERTCAX  PT'BEIC  HEAT-TH  AS 
SlH’IATION.  .New  York  Citv  ; 
Vnnual  .MeetinB,  Buffalo,  X.  t 
Oct.  11-14,  1926. 

\  M  E  R  I  C  A  N  A.S.SOCI.VTION  OF 
STATE  HIOHW.VY  OKI'H’l  \I.S 
\Yashinfiton.  D.  C.  :  Annual  Con¬ 
vention,  Pinehurst,  N.  C.,  Nov. 
8-12,  1926. 

\  MERIC  AN  SOCIETY  FOR  MUNIC- 
IPAl.  IMPROVEMENTS.  St. 
l.o\Us.  .Mo. ;  Annual  Meetint;. 
Washington,  D.  C.,  Nov,  8-12,  1926. 

THE  ASPHAT.T  ASSOCIATION.  New 
York  Citv;  .\nnual  Meeting.  tVasli- 
ington,  U.  C..  Nov.  8-12,  1926. 

HIOinVAT  RESEARCH  BOARD.  OF 
NATIONAL  RESEARCH  COP.N- 
CIH.  Washington,  D.  C. ;  .Annual 
.Meeting.  Wasliington,  D.  C.,  Dec. 
2  and  3,  1926. 


engineer;  “Local  Transportation  Prob¬ 
lems,”  Harry  Cla.ss,  attorney  for  Motor¬ 
way  Transportation  Co.;  “Problems  of 
the  City  Engineer,"  Charles  A.  Davis, 
sewer  tlepartment;  “The  Flood  Control 
Problem,"  L.  E.  Bishop,  consulting  engi¬ 
neer;  “Water  Supply  Problems,"  D.  D. 
Gross,  chief  engineer,  Denver  .Municipal 
Water  Co.;  “Moffat  Tunnel  Problems,” 
C.  A.  Betts,  office  engineer,  Moffat  Tun¬ 
nel  Commission;  “City  Zoning  Prob¬ 
lems,”  F.  WL  Ameter,  engineer  for  Den¬ 
ver  Zoning  Commission. 

The  Tennessee  Branch  of  the  .\sso- 
ciated  General  Contractors  at  its  recent 
meeting  at  Nashville  elected  officers  as 
follows;  president,  \.  FI.  Schevenell, 
Memphis,  also  president  of  the  Mem¬ 
phis  chapter;  vice-piesident,  ,1.  E.  Gar¬ 
vin,  Knoxville;  and  treasurer,  .K.  W. 
.\twater,  Chattanooga. 

The  Cincinnati  Engineers  Club  opened 
its  fall  meetings  Sept.  16  with  jiapers 
on  “.\ir  Conditioning  and  Cooling,”  by 
H.  B.  Matzen,  Newark,  N.  .1.,  and  “In¬ 
sulating  Materials  and  Ventilation,”  by 
,1.  H.  Bracken,  Chicago. 

The  Engineers  Society  of  .Milwaukee 
opened  its  fall  sea.son  Sept.  15,  the 
meeting  being  arranged  by  the  local 
section  of  the  American  Society  of  Re¬ 
frigerating  Engineers  (one  of  the  affil¬ 
iated  societies  of  Milwaukee),  and  a 
paper  on  “W'hy  Water  Treatment  Is 
Necessary  for  Ice  Making"  being  pre¬ 
sented  by  A.  ,1.  Autenreith,  vice-presi¬ 
dent  of  the  Middle  West  Utilities  Co. 
The  annual  meeting  will  be  held  Oct. 
20.  Robert  Cramer  is  secretary  of  the 
society. 


The  International  City  Managers  As- 
siciation  at  its  annual  meeting  held  at 
Colorado  Springs  Sept.  21-23  elected  as 
president  Fred  H.  Locke,  city  manager 
of  Grand  Rapids;  and  as  vice-presidents 
.\.  M.  Wilson,  Colorado  Springs,  T.  S. 
Scott,  Niagara  Falls,  Ont.,  and  E.  E. 
McAdams,  Waco,  Texas.  Dubuque, 
Iowa,  was  selected  for  the  1927  con¬ 
vention. 

The  Kentucky-Tenne.ssee  Section  of 
the  American  Water  Works  Association 
will  hold  its  next  meeting  Jan.  19  to  21, 
1927,  at  Memphis,  Tenn. 

The  American  Welding  Society  at  its 
fall  meeting  at  Buffalo,  N.  Y.,  on  Nov. 
17  to  18  (announced  in  these  columns 
.\ug.  19,  p.  315),  will  have  an  extensive 
exhibit  of  apparatus  and  supplies.  At 
the  technical  sessions  there  will  be 
papers  on:  “The  Design  and  Develop¬ 
ment  of  Welding  Apparatus,”  “Welding 
on  the  Railroads,”  “Welding  of  Locomo¬ 
tive  Parts,”  “Welding  Science  at  Engi¬ 
neering  Schools”  and  “Arc  Welding  in  a 
Ga.seous  Atmosphere.”  A  special  joint 
meeting  will  be  held  of  the  American 
Bureau  of  Welding  and  the  sub-com¬ 
mittee  on  specifications  for  welding 
wire. 

The  Colorado  Society  of  Engineers, 
at  Denver,  Sept.  10,  opened  its  fall 
.-reason  with  a  series  of  short  talks  and 
discussions  on  local  subjects  which  in¬ 
cluded:  “Public  Relations  of  the  Engi¬ 
neer,”  by  John  E.  Field,  consulting 


tamp  Lewis,  Washington,  for  duty 
with  troop.'. 

Maj.  Lintoi.n  b.  Chambers,  Coast 
-Artillery  Corps,  stationed  at  F’eut 
.VIc.Arthiir,  Calif.,  has  been  transferred 
to  the  Corps  of  Engineers  and  ordered 
to  .Memphis,  Tenn.,  for  duty  in  connec¬ 
tion  with  the  improvement  of  the  .Vlis- 
sissippi  River  in  the  first  and  second 
districts. 

The  Swank-Tan.ner  F-Nr.i.NEEKiNt: 
Co.,  a  partnership  composed  of  C.  E. 
Swank  and  Paul  .A.  Tanner,  civil  engi¬ 
neers,  has  been  dissolved.  This  firm 
has  had  an  office  at  Lake  City,  F'la., 
conducted  by  C.  Fi.  Swank,  and  an  office 
at  Charleston,  .Mo.,  conducted  by  Paul 
.A.  Tanner.  .Mr.  Tanner  will  continue 
an  engineering  office  at  Charleston,  .Mo. 
The  l..ake  City  office  has  been  aban¬ 
doned,  Mr.  Swank  having  been  ap¬ 
pointed  city  manager  of  Lake  City, 
F'lorida. 

.Artiu’r  H.  Blanchard,  pmfes.sor  of 
highway  engine(*ring  and  highway 
transport  at  the  University  of  Michigan, 
will  sail  Oct.  2  for  Fiurope  to  devot4“ 
several  months  to  an  investigation  of 
highway  engineering,  transport  and 
traffic  control  problems. 


Obituary 


Personal  Notes 


Howard  J.  Teas,  who  for  the  past 
two  years  has  been  field  engineer  for 
the  Portland  Cement  Association  in 
ea.stern  Missouri,  is  now  associated  with 
I.  Newton  Carman,  Inc.,  surveyors  and 
engineers,  at  Malverne,  N.  Y.  Mr. 
Teas  was  formerly  employed  for  .sev¬ 
eral  years  by  the  Illinois  and  Missouri 
state  highway  departments. 

John  J.  Harty,  who  for  a  number 
of  years  has  been  associated  with 
Monks  &  Johnson  as  engineer  in  charge 
of  structural  designing  and  drafting, 
announces  the  opening  of  an  office  for 
the  practice  of  architectural  engineering 
at  25  Huntington  Ave.,  Boston,  Mass. 

G.  H.  Eagle,  of  Wooster,  Ohio,  who 
graduated  last  June  from  Ohio  State 
University,  has  been  appointed  sanitary 
engineer  in  the  engineering  division  of 
the  Ohio  State  Department  of  Health 
in  charge  of  school  sanitation;  during 
the  summer  he  served  in  the  engineer¬ 
ing  department  of  Wayne  County,  Ohio. 

Edwin  Wortham  announces  the  as¬ 
sociation  with  him,  in  general  consult¬ 
ing  engineering,  of  K.  S.  Wingfield 
formerly  with  Murray  &  Flood  of  New 
York,  the  offices  of  the  new  firm  being 
in  the  Grace-American  Building,  Rich¬ 
mond,  Va. 

Maj.  Harold  C.  Fiske,  Corps  of 
Engineers,  has  been  relieved  from  duty 
at  Chattanooga,  Tenn.,  and  ordered  to 


James  Hollis  Wells,  civil  engineer 
and  architect,  died  Sept.  24  at  his  home 
in  Jersey  City,  N.  J.,  aged  63  years. 
Mr.  Wells  was  general  inspector  of 
pavements  in  New  York  City  from 
1887  to  1889  and  then  for  a  number  of 
years  was  connected  with  Clinton  & 
Russell  of  that  city.  F^or  some  years 
he  also  directed  the  department  of 
architectural  engineering  in  the  AVic 
\  ork  Architict.  He  was  an  English¬ 
man  by  birth  but  came  to  the  United 
States  as  a  boy;  he  graduated  in  civil 
engineering  in  1885  from  Lehigh  Uni¬ 
versity. 

Gen.  Henry  T.  Douglass,  at  one 
time  chief  engineer  of  the  Baltimore 
&  Ohio  R.R.,  died  July  20  at  the  age 
of  88  years. 

Clifford  De  Witt  Perkins,  division 
engineer  of  the  Danbury  division  of  the 
New  York,  New  Haven  &  Hartford  R.R. 
and  of  the  Central  New  England  R.R., 
died  suddenly  of  heart  disease  in  Stam¬ 
ford,  Conn.,  Sept.  25.  Mr.  Perkins  was 
born  in  Northampton,  Mass.,  and  had 
been  with  the  New  Haven  railroad  for 
48  years.  He  had  served  the  road  as 
bridge  supervisor,  roadmaster  of  the 
Shore  Line  and  New  York  Divisions, 
division  engineer  of  the  New  York  Divi¬ 
sion  and  assistant  engineer  of  mainte- 
nance-of-way  for  the  entire  system. 

James  E.  Allison,  former  member 
of  the  Public  Service  Commission  of  St. 
Louis,  Mo.,  died  in  St.  Louis,  Sept.  19 
at  the  age  of  61  years.  In  recent  years 
Mr.  Allison  specialized  in  the  valuation 
of  public  utility  properties,  on  cases  be¬ 
fore  the  Interstate  Commerce  Commis¬ 
sion  and  various  state  commis.sions  and 
in  Mexico  and  Canada.  For  the  past  ten 
years  he  was  head  of  James  E.  Allison 
&  Co.,  con-sulting  engineers,  St.  Louis. 
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ConstructionEqmpmentandNaterials 

A  SECTION  DEVOTED  TO  WHAT  THE  MANUFACTURER 
IS  DOING  FOR  THE  ENGINEER  AND  CONTR.4CTOR 

Trade-Ins  from  the  Manufacturers’  Viewpoints 

Used  Equipment  Cannot  He  Rebuilt  Without  Loss  in  a  New  Equip¬ 
ment  Plant — More  Local  Used  Equipment  Dealers  Needed 

From  tinu*  to  time  Kuginrerbui  the  leplies  from  the  manufacturers  as 
S<  ifK-licrord  has  received  com-  follows: 
ments  ami  (lucstions  relative  to  trade  (1)  We  do  not  willingly  accept 
in  practices  in  the  construction  ma-  trade-ins. 

chineiy  Held.  These  have  indicated  a  (2)  When  we  have  made  trade-ins, 
^rowiiijr  realization  that  the  industry,  we  have  usually  lost  money, 
including  contractors,  manufacturers  (.•1)  Our  shops  are  not  designed  for 
and  distributors,  must  formulate  some  rebuilding  work. 

definite  ideas  on  the  results  of  present  (4)  Manufacturers  should  not  go 
practices  and  determine  what,  if  any  into  the  second-hand  machinery  husi- 
changes  can  be  made  that  will  retroact  ness. 

more  favorably  to  all  concerned.  With  (.5)  It  would  be  a  fine  thing  if  each 
•ihis  idea  in  mind,  a  letter  was  sent  to  terrijory  had  a  reliable  us<>d  equipment 
a  majority  of  the  leading  manufactur-  dealer, 
ers  and  distributors  of  construction  __ 

e<iuipment  asking  for  their  views  on  the  I  .  ,  x  * 

question.  The  following  remarks  are  An  important  Question  , 

based  on  the  results  of  this  survey.  ^  That  the  question  of  trade-in  ' 

Trade-ins,  the  jiractice  of  turning  in  practices  in  the  construction  equip- 
used  etjuipment  to  cover  a  part  of  the  i  ment  held  is  of  considerably  more 
purchase  price  of  a  new  piece  of  ma-  than  ordinary  interest  is  indicated 
chinery  are  the  result  principally  of  by  the  replies  to  a  form  letter  sent 
(1)  obsolescence,  (2)  so-called  legiti-  *<>  representative  manufacturers 
mate  wear  from  use.  (3)  the  desire  for  distributors  by  -Engineering 

equipment  of  a  different  capacity.  (4)  '^**"  '*  ‘‘7- 

^  V  ^  memberea  that  replies  to  a  letter 

a  contractor  changing  the  type  of  work  ae«:rage  at  most  IS  per 

he  has  previously  been  doing  and  (5) 

the  desire  for  the  newest  models  of  rgpUc  from  the 

equipment,  a  sort  of  quasi-obsolescence.  manufacturers  and  the  38  percent  ' 

It  will  be  noted  that  these  are  all  natu-  of  replies  from  the  distributers  to  \ 

ral  and  logical  reasons  that  are  inti-  this  letter  on  the  trade-in  question  ' 

mately  tied  up  with  progress  and  de-  are  rather  remarkable.  The  letters  ' 

velonment  in  the  field.  Trade-ins,  averaged  I\  pages  in  length  and  ' 

therefore,  are  inevitable  and  the  prob-  were  signed  by  the  presidents,  vice 

lem  is  one  of  regulation  rather  than  presidents  and  general  managers 

elimination  companies,  it  is  not  on  triv- 

Trade-ins  have  become  an  accepted  .  matters  that  so  many  of  these 

practice  in  the  automobile  industry  1  executives  reply  so  fully. _ j 

and  a  procedure  for  handling  them  has  — — — 

been  set  in  motion  that  seemingly  (6)  We  only  make  trade-ins  on  ou 
works  satisfactorily.  Several  manu-  own  equipment. 

facturers  of  construction  equipment,  (7)  We  do  not  accept  as  trade-in 


price  of  the  u  ed  equipment — while 
both  the  contractor  and  the  manufac¬ 
turer  are  secure  since  they  know  imme¬ 
diately  how  they  are  coming  out. 

(4)  We  are  absolutely  against  the 
practice  so  far  as  heavy  machinery  is 
concerned,  but  think  it  is  O.K.  on  small 
equipment  of  the  type  that  the  dis¬ 
tributor  handles  himself. 

(5)  A  distributor  by  putting  two 
old  machines  together  can  make  one 
good  one. 

(fi)  A  policy  of  taking  trade-ins 
leads  contractors  to  believe  that  any 
new’  equipment  which  they  buy  w’ill  be 
an  asset  when  it  becomes  old. 

(7)  The  distributor  will  continue  *0 
be  forced  to  deal  in  second-hand  equip¬ 
ment. 

Trade-Ins  A  Losing  Practice 

The  manufacturers  of  construction 


follows:  an  asset  when  it  becomes  old. 

(1)  We  do  not  willingly  accept  (7)  The  distributor  will  continue  *0 

trade-ins.  be  forced  to  deal  in  second-hand  equip- 

(2)  When  we  have  made  trade-ins,  ment. 

we  have  usually  lost  money.  ’Tn.r.r.  Tx  c  a  t 

/«-»x/-v  1  A.1*  1  iRADE^lNS  A  IjOSING  PRACTICE 

(.1)  Our  shops  are  not  desiKnea  for 

rebuilding  work.  The  manufacturers  of  construction 

(4)  Manufacturers  should  not  go  equipment  do  not  favor  trade-ins,  be- 
into  the  second-hand  machinery  husi-  cause  they  invariably  lo.se  money  on 


(.■>)  It  would  be  a  fine  thing  if  each 
terrijory  had  a  reliable  us<>d  equipment 
dealer. 


An  Important  Question 

That  the  question  of  trade-in 
practices  in  the  construction  equip¬ 
ment  held  is  of  considerably  more  ' 
than  ordinary  interest  is  indicated 
by  the  replies  to  a  form  letter  sent 
to  representative  manufacturers 
and  distributors  by  “Engineering 
News-Record.”  When  it  is  re¬ 
membered  that  replies  to  a  letter 
of  this  type  average  at  most  IS  per 
cent  of  the  total  letters  sent,  the 
41  per  cent  of  replies  from  the  , 
manufacturers  and  the  38  percent  ' 
of  replies  from  the  distributers  to  \ 
this  letter  on  the  trade-in  question  ■ 
are  rather  remarkable.  The  letters  ' 
averaged  I  ]  pages  in  length  and 
were  signed  by  the  presidents,  vice 
presidents  and  general  managers 
of  the  companies.  It  is  not  on  triv-  > 
ial  matters  that  so  many  of  these 
i  executives  reply  so  fully. 


them.  In  line  with  the  service  a  man¬ 
ufacturer  is  suppo.sed  to  render  to  the 
construction  industry,  he  is  obligated 
to  overhaul  all  second-hand  machines 
before  re.selling  them.  He  cannot 
jeopardize  his  name  by  selling  inferior 
equipment,  even  if  it  is  used-equipment. 
Reconditioning  equipment  is  an  indus¬ 
try  in  itself,  and  will  not  fit  into  a 
shop  designed  for  the  manufacture  of 
new  equipment.  One  manufacturer 
states:  “In  shops  like  ours,  that  are 
designed  and  operated  for  quantity  pro¬ 
duction  of  new  standard  machines,  the 
rebuilding  of  a  few  machines  would  up¬ 
set  the  production  schedule  of  new  ma¬ 
chines  going  through  the  shop.  If  we 
accepted  trade-ins  it  would  be  neces¬ 
sary  for  us  to  have  entirely  separate 
shops  as  the  first  requisite  toward  a 
profitable  pursuit  of  the  enterprise.” 
Another  manufacturer  .states:  “We 
have  taken  in  a  few  machines  at  dif¬ 
ferent  times,  especially  when  we  had 
extra  time  in  the  shop  to  rebuild.  Our 
co.st  figures  on  the  rebuilt  job  are  piti¬ 
ful,  so  far  as  anything  we  get  out  of 
the  transaction  is  concerned.”  Still  a 


however,  ventured  the  opinion  that  the  any  obsolete  equipment. 


''  -  ~  *  third  manufacturer  says,  “It  is  true 

(6)  We  only  make  trade-ins  on  our  that  the  manufacturer  is  probably  in 

own  equipment.  better  shape  from  a  knowledge  point 

(7)  We  do  not  accept  as  trade-ins  view  to  rebuild  than  is  any  one  else, 

y  obsolete  equipment.  the  other  hand,  he  is  not  usuallv 

(8)  Taking  trade-ins  makes  neces-  equipped  for  that  sort  of  work.  It 


automobile  and  construction  equipment  (8)  Taking  trade-ins  makes  neces-  equipped  for  that  sort  of  work.  It 
industries  were  not  exactly  comparable,  sary  two  complete  sales  w’ith  the  possi-  costs  him  a  lot  of  money  to  put  a  few 


at  lea.st  at  the  jiresent  time.  On  the 
other  hand,  they  felt  that  a  growth  in 
competition  and  saturation  in  the  con¬ 
struction  e«iuipment  field  would  present 


bility  of  loss  on  both. 

(9)  We  do  not  encourage  trade-in 
practices  for  our  distributors. 


special  jobs  through.” 

A  manufacturer  who  takes  trade-ins 
of  machines  of  standard  design  and  up- 


(10)  Customers’  ideas  as  to  the  cash  to-date  models  has  considered  the  ques- 


trade-ins  in  a ’somewhat  different  light  value  of  old  machinery  are  invariably  lion  of  shipping  the  second-hand  ma- 


just  as  it  has  in  the  automobile  indus¬ 
try.  One  manufacturer  seemed  to  hit 


high. 

The  distributors  as  a  whole  con- 


chinery  into  some  central  point  w’here 
it  can  be  rebuilt.  He  has  found  that 


the  nail  on  the  head  when  he  said,  curred  on  the  above  points  and  in  addi-  the  necessary  selling  price  of  the  re- 
“Construction  equipment  is  vastly  dif-  tion  had  several  opinions  of  their  own.  built  equipment  is  prohibitive  to  sales, 
ferent  from  automobiles;  a  num^r  of  The  following  opinions  of  distributors  His  only  recourse  was  to  give  the  con- 


good  people  can  use  rotten  automobiles 
but  you  don’t  find  good  contractors  us¬ 
ing  rotten  machinery.” 

Manufacturers’  Viewpoints 


are  taken  at  random  and  do  not  rep¬ 
resent  a  concensus  of  opinion,  as  do 
those  given  by  the  manufacturers; 


tractor  less  for  the  machine  than  it 
w’as  actually  worth  which  he  considered 
poor  business.  An  alternative  is  to 


be  a  party  to  trade-ins  by  “desk  mer- 
The  manufacturers  and  distributors  chants”  who  often  take  used  equipment 
a  unit  are  against  trade-ins.  They  at  a  loss  in  order  to  gain  entry  into 


(1)  Distributors  have  been  forced  to  raise  the  price  of  the  new  equipment 


as  a  unit  are  against  trade-ins.  They 
all  want  to  render  the  maximum  serv¬ 
ice  to  the  industry  but  know  from  ex¬ 


perience  that  the  handling  of  second-  be  conducted  in  connection  with  the 
hand  equipment  cannot  be  carried  on  new  machinery  business. 


profitably  as  an  adjunct  to  the  manu¬ 
facture  and  sale  of  new  equipment.  A 
rather  general  agreement  was  seen  in 


a  party  to  trade-ins  by  “desk  mer-  sufficiently  to  cover  any  loss.  But  as 
ants”  who  often  take  used  equipment  another  manufacturer  states:  “An  ex- 
a  loss  in  order  to  gain  entry  into  ceptional  allowance  for  a  second-hand 
the  equipment  field.  machine  is  merely  equivalent  to  giving 

(2)  Used  machinei’y  business  cannot  a  secret  rebate,  which,  coupled  with  ex- 
conducted  in  connection  with  the  cessively  high  selling  prices  on  the  new 
w’  machinery  business.  machinery,  we  consider  makes  a  very 

(S)  The  distributor  stands  a  good  unstable  method  of  doing  business.” 
ance  to  lose  since  he  is  dealing  in  an  Besides  the  loss  attendant  to  recon- 


(S)  The  distributor  stands  a  good 
chance  to  lose  since  he  is  dealing  in  an 


unknown  quantity — the  final  selling  ditioning  equipment  in  a  plant  designed 
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out  of  new  equipment,  many  revolutionary  changes  in  ma- 
r  sustains  a  loss  in  his  chine  design  in  the  past  ten  or  fifteen 
1  when  he  is  concerned  years  have  forced  the  contractors  to 
“It  takes  just  as  much  (leriodically  sell  their  equipment,  sinc«‘ 
id  sales  expense  to  sell  they  cannot  afford  to  operate  the  ohso- 
achine  as  it  does  a  nc-w  lete  models.  This  manufacturer  hc*- 
means  that  we  must  lieves  that  the  local  machinery  dealers 
lachines  in  order  to  get  in  the  various  cities  provide  the  b«*st 
a  common  opinion  of  means  of  the  disposal  of  this  equip- 
•turers.  ment,  since  these  parties  will  pay  to 

Second-Hand  Deai.ers  ‘«ntractors  a  hiKher  price  than  can  the 
manufacturers.  .■\lso,  the  transactions 
turer,  then,  is  finding  ."re  of  a  cash  nature,  which  are  more 
fitahle,  largely  because  desirable  than  even  a  somewhat  larger 
led  to  take  care  of  the  credit  on  the  purchase  of  new  ma- 
and  becauses  his  main  chinery.  “However,”  he  resumes, 

.selling  of  new  equip-  “there  is  an  earnest  effort  on  the  part 
;h  one  manufacturer  of  our  sales  organization  to  dispose  of 
ire  plenty  of  dealers  in  old  machinery  on  the  customer’s  ac- 
chinery,  and  as  a  rule  count  before  taking  an  order  for  a  new 
ore  for  a  pi<*ce  of  used  machine  involving  a  trade.” 

will  a  requtable  manu-  „ _ i  « 

obviously  is  not  uni-  Trade-In  Practices 

se  so  much  second-hand  .\lthough  some  manufacturers  do  not 
d  not  he  offered  to  man-  take  trade-ins  under  any  circumstances, 
part  payment  on  new  there  are  others  who  feel  that  some 
linother  manufacturer  conditions  warrant  an  allowance  on  old 
the  general  consensus  eijuipment.  There  is  a  general  policy 
Manufacturers  cannot  on  the  part  of  all  manufacturers  that 
ly  in  used  machinery,  they  will  not  accept  competitor’s  equip- 
>e  a  fine  thing  if  each  ment  or  even  their  own  equipment  if 
reliable  used  eijuipment  the  model  is  obsolete. 

When  one  manufacturer’s  represent- 
our  being  manufactur-  atives  report  a  sale  contingent  on  a 
lother,  “the  purchaser  trade-in,  he  is  guided  by  four  condi-  Lawrence  E.  Buzard,  general  sales 
t  to  get  a  machine  as  tions:  (1)  That  the  company’ or  individ-  manager,  Fate-Root-Heath  Co.,  Ply- 
one  when  he  buy’s  from  ual  must  be  an  old  and  good  customer;  mouth,  Ohio,  died  in  Cleveland,  Ohio, 
r  the  price  that  he  pays.  (2)  The  trade-in  must  be  equipment  September  12  after  a  brief  illness 
?  case  when  he  buys  a  of  hi-  manufacture;  (3)  It  mu.st  not  following  an  operation  for  appendiciti.s. 
a  second-hand  dealer  or  be  ob.solete;  (4)  It  must  be  traded  in  Mr.  Buzard  attended  Ohio  State  Uni- 
u.ser.”  A  distiihutor,  at  his  appraisal  value,  which  is  suffi- 
the  same  lines,  replies,  ciently  low  to  cover  all  expense  of  re- 
‘ew  more  big  companies  building  and  resale  at  a  figure  from 
purchasing  old  equip-  $1,000  to  $2,000  under  the  present  list 


Business  Notes 


Midi.and  Steki,  Pkodcct.s  Co.,  Cleve¬ 
land.  a  large  manufacturing  concern 
for  automobile  frames  and  pressed 
steel  products  in  Cleveland  and  De- 
tr  )it,  is  through  its  development  de¬ 
partment,  balking  for  some  new  presseil 
steel  prialucts  to  lie  manufactured  a- 
ar  addition  to  its  line.  The  material 
contemplated  is  pres-ed  steel  of  1  to 
i.,  in.  thickness.  The  article  will  be 
either  sold  on  a  royalty  basis  or  the 
lompany’  will  buy  it  outright. 

McMyi.kr-Intkrstate  Co.,  Cleveland, 
Ohio,  has  announced  that  it  will  re¬ 
enter  the  structural  steel  fabricating 
field,  coming  into  the  market  with  plant 
facilities  for  producing  SOO  to  1,000 
tons  per  month.  Thirty  thousand  sq.ft 
of  floor  space,  at  the  Beilford,  Ohio, 
plant  of  the  company  will  be  devoted  to 
this  work.  During  former  years  at 
times  when  the  company  was  in  the 
structural  steel  market,  both  fabrica¬ 
tion  and  erection  were  undertaken. 
Under  the  present  arrangement  it  is 
planned  to  devote  entire  attention  to 
fabrication  and  not  go  into  the  erection 
end  of  the  business  at  all. 


New  Developments 


Double-Drum  Winch  Developed 
for  LoRRing  Operations 

Used  as  an  attachment  for  the  cater¬ 
pillar  “Model  fiO”  in  Pacific  northwest 
logging  operations  is  a  double-drum 
winch  recently  perfected  by  the  Willa¬ 
mette  Iron  &  Steel  Works,  Portland, 
Ore.  The  equipment  is  especially  de¬ 
signed  to  facilitate  handling  logs  on 
steep  mountain  grades,  in  reaching  over 


Two  New  Fllectric  Hand  Tends 

An  electric  hand  plane  and  an  elec¬ 
tric  door  niorti.-er  are  bein>j  manufac¬ 
tured  by  the  Wappat  dear  Works,  Pitts¬ 
burgh,  Pa.  Both  have  been  designed 
for  speed  of  ope‘ration  and  accuracy  of 
results.  The  power  unit  on  both  tools 
is  a  i''„  hp.  motor  operating  from  any 
light  .socket  and  using  either  a.c.  or  d.c. 

The  cutting  by  the  hand  plane  is  done 


are  provided  to  suit  the  size  of  the  lock 
The  cutter  screws  into  the  end  of  a  lorn 
spindle  which  is  fed  into  the  door  b.\ 
light  pressure  of  the  right  hand  and 
while  revolving  at  high  speed  is  worked 
up  and  down  by  means  of  a  crank  han 
die  in  the  left  hand.  The  machine  is, 
therefore,  umler  the  control  of  the  oper¬ 
ator  at  all  times  which  feature  is  essen¬ 
tial  where  nails  are  apt  to  be  encoun¬ 
tered.  It  is  claimed  the  tool  is  free 
from  vibration  and,  therefore,  very 
sensitive,  enabling  the  operator  to  de¬ 
tect  obstructions  and  regulate  his  feed 
accordingly.  The  cutter  spindle  is 
mounted  on  roller  bearings  and  the 
gears  run  in  grease. 


is  e<iui[)ped  with  high-speecl  gearing  so 
that  it  is  suitiible  for  hauling  baek  th«* 
main  cable.  It  also  has  sufficient  power 
for  returning  drag-line  scrap<‘rs. 

Both  drums  have  ample  capacity  to 
operate  efficiently  at  distances  of  700 
to  1,400  ft.,  depending  on  the  size  of 
cable  u.sed.  Operation  of  the  double 
drum  is  acomplished  entirely  from  the 
tractor  driver’s  seat.  The  haulback 
drum  has  an  average  speed  of  fi'iS  ft. 
per  minute  and  carries  from  l.fiOO  to 
2,000  ft.  of  line. 


New  Torch  for  Metal  Cutting 
With 

Tests  the  Oeneral  HI 

Electric  Co.  show<>d  that  illuminating 
gas  was  much  more  economical 

or  the 

two  gases  in  most  general  use  today. 

This  is  especially  true  for  machine  cut¬ 
ting.  In  hand  cutting  the  nature  of  the  by  a  jointer  head  driven  by  gears 
work  will  necessarily  determine  the  gas  the  motor.  A  short  shoe  at  the 
used  for  preheating,  and  the  only  par-  of  the  plane  and  just  ahead  of  thi 
ticular  class  of  work  in  which  acetylene  ter  can  be  adju.sted  so  as  to  re> 
is  superior  to  illuminating  gas  is  rivet  the  depth  of  cut.  A  graduated  d 
cutting  or  similar  operations  where  the  the  base  of  the  knob  enables  the 
preheating  time  is  an  appreciable  share  ator  to  set  for  any  cut  from  0  to 


New  Publications 


of  the  total  time  required  for  the  oper-  attachment  which  can  be  set  to  cut  ac 
ation. 

Metal  cutting  with  a  torch  consists 
of  two  operations:  First,  the  metal  is 
brought  up  to  a  temperature  at  which 
it  will  readily  burn  when  exposed  to 
the  action  of  pure  oxygen.  Second,  the 
pure  oxygen  jet  is  released  and  by  mov¬ 
ing  the  blow  pipe  in  the  desired  direc¬ 
tion  a  continuous  cutting  or  burning 
process  takes  place.  In  order  to  achieve 
this  result,  the  Alexander  Milburn  Co., 

Baltimore,  Md.,  has  co-operated  with 
the  General  Electric  Co.  to  produce  a 
new  torch  that  wall  use  oxy-illuminating 
gas.  The  preheating  flame  is  composed 
of  oxygen  and  illuminating  gas  and 
surrounds  the  pur^  oxygen  cutting  jet 
orifice.  In  this  manner,  the  preheating 
flame  always  precedes  the  cutting  jet 
and  brings  the  top  edge  of  the  metal  up 
to  the  burning  temperature  at  which  it 
will  readily  burn  in  pure  oxygen.  The 
torch  is  equipped  with  a  superheater, 
located  in  the  perforated  section  of  the 
torch  shown  in  the  illustration.  The 
function  of  this  superheater  is  to  raise 
the  temperature  of  the  illuminating  gas 
and  oxygen  prior  to  combustion.  The 
higher  flame  temperature  results  in  a 
quicker  start  an<i  greatly  facilitates 
hand-cutting  operations.  The  effect  of 
the  superheat  on  the  oxygen  cutting 
jet  is  to  reduce  its  density,  thereby  per¬ 
mitting  a  higher  pressure  to  be  used 
economically.  Information  on  this 
torch  and  process  was  supplied  by  F.  P. 

Wilson,  Jr.,  manager’s  staff,  Schenec¬ 
tady  Works,  General  Electric  Co. 


easily  removable  for  sharpening.  The  Concrete  Admixture.  Celite  Prod- 

cutter  shaft  is  mounted  in  dust-proof  UCTS  Co.,  Los  Angeles,  has  issimd  a 
ball  bearings.  bulletin  No.  32.5  describing  Celite 

as  used  as  an  admixture  for  concrete. 

. .  The  bulletin  gives  technical  data  on  the 

effect  of  silicious  admixtures  in  increas- 
ing  the  workability  of  concrete  while  a 
summary  of  some  tests  by  different 
A  laboratories  on  the  compressive  strength 

J  of  plain  concrete  and  concrete  in  which 

IH  Celite  was  used,  is  also  given.  Direc- 

i  It  ■■■.  tions  are  given  for  the  use  of  the  prod- 

il2  .  uct,  including  percentages  recommended 

lH  it  ■■  various  concrete  mixtures. 

*  ,  Road  RoUern — Galion  Iron  Works 

&  Meg.*  Co.  has  issued  a  14-p.  catalog 
^  describing  its  four-cylinder  motor  rol- 

giving  illu.strations  and  de.scriptions 
Qf  principal  details  and  de.scribing 
4  it.s  u.se  and  operation. 

f TW Gasoline  Engines. — WAUKESHA  Mo- 

TOR  Co.,  Waukesha,  Wis.,  devotes  its 
new  .50-page  booklet.  No.  4225,  to  its 

-  ' ■  —  four-cylinder  gasoline  power  unit  for 

industrial  purposes.  The  first  ten  pages 
The  outstanding  feature  of  the  mor-  are  devoted  to  general  specifications, 
tiser  is  the  fact  that  when  installing  illustrations  and  notes  on  installation, 
door  locks  it  cuts  for  the  face-plate  as  operation  and  lubrication  of  the  power 
well  as  for  the  cylinder.  Positive  ad-  unit.  The  balance  of  the  booklet,  some 
justable  stops  are  provided  for  regu-  forty  pages,  is  devoted  to  page  illus- 
lating  the  length  and  djpth  of  the  trations  of  different  manufacturers’ 
morti.se.  Twelve  sizes  of  cutters,  rang-  construction  equipment  upon  which  the 
ing  from  ii  in.  diam.  to  li*«  in.  diam.,  Waukesha  power  unit  is  used. 
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Business  Side  of  Construction 


Money  Value  of  Contracts  Let — Entire  U.  S. 


Weekly  Construction  Market  favorable  outlook  appears  in  most  unriiuj  W'wn-Kecord  is  here  com- 
^  of  the  other  basic  industries.  pared  with  the  tisures  for  correspond- 

\T'OLUME  of  contract  letting  and  ing  weeks.  Minimum  costs  observed 

'  work  soon  calling  for  bids,  con-  This  Wkkk’s  C'o.ntracts — Wkkk  Auo —  sire:  $15,000  for  water-works  and  ex- 
tinue  well  ahead  of  the  corresponding  Same  Week  Last  Year  cavations;  $25,000  for  other  public 

period  of  1925,  and  this  with  the  year  works;  $40,000  for  industrial  and 

three-quarters  gone,  according  to  The  money  value  of  contracts  re-  $150,000  for  commercial,  educational, 

E.  X.-Ii.  statistics.  ported  in  the  pre.sent  issue  of  Engi-  religious  and  other  buildings. 

Despite  the  substantial  gain  in  en-  Money  Value  of  Contracts  Let — Entire  U.  S. 

gineering  operations,  the  cost  level  for 

the  country,  as  a  whole,  is  only  3  per  Week  Ending  Public  Work  Private  Work  Total  Contract* 

cent  above  this  time  la.st  year.  Sept.  30,  1926 .  $23,317,000  $34,994,000  $58,311,000 

Revenue  freight  loadings,  all  Class  I  Sept.  23,  1926 .  20,896,000  30,786,000  51,682,000 

lines,  have  held  above  the  million-  Sept.  24,  1925 .  24,934,000  17,918,000  42,852,000 

cars-per-week  level  (weeks  containing  Heaviest  Week 

holidays  excepted)  since  early  in  May.  jg26,  Mar.  11 .  13,029,000  73,613,000  86,642,000 

iLn'a  quarLrTthtTrdght  ‘^25,  Sept.  3 .  16,215,000  69,424,000  85,639,000 

of  construction  materials.  Cumulative  January  I  to  date 

loadings  Jan.  1  to  date,  eclipse  any  1926 .  852,660.000  1.325.665.000  2,178,325,000 

other  year  on  record.  1925 .  803,104,000  1.051,526,000  1,854,630,000 


Week  Ending 

Sept.  30,  1926 _ 

Sept.  23,  1926 _ 

Sept.  24,  1925 _ 

Heaviest  Week 

1926,  Mar.  11 _ 

1925,  Sept.  3 . 

January  1  to  date 

1926 . 

1925 . 


Public  Work 
$23,317,000 
20,896,000 
24,934,000 

13,029,000 

16,215,000 

852,660.000 

803,104,000 


Private  Work 
$34,994,000 
30,786,000 
17,918,000 

73,613,000 

69,424,000 

1,325.665,000 

1.051,526,000 


Total  Contract* 
$58,311,000 
51,682,000 
42,852,000 

86,642,000 

85,639,000 

2,178,325,000 

1,854,630,000 


New  York 

.Atlanta 

Dallas  Chicago  Minneapolis 

Denver 

San  I'ranclsco 

Seattle 

Montreal 

Structural  shapes,  100  lb . 

Siriictural  rivets,  100  lb . 

Reinforcing  bars,  J  in.  up,  100  lb.  . 

S3  34 

S3  80 

Steel  Products 

S4  15  .53  10 

S3  35 

S3  07} 

S3  .30 

3.35 

S3. 75 

4  20 

3  SO 

4  65  3  50 

3  75 

4  65 

5  00 

4  00 

5.50 

3  24 

2  80 

3  38  2.63 

2  87} 

3  77} 

2  95 

3  25 

2.50 

Steel  pipe,  black,  21  to  6  in.  lap, 
iliscoimt . 

48% 

31% 

54%  51% 

54  25% 

41%  - 

■49.7f(i54  1% 

45% 

37  83 

Cast-iron  pipe,  6  in.  and  over,  ton 

52.60@53.(4) 

45.25 

54  00  4').20@  50.20 

53  00 

64  00 

50  00 

55  00 

55  00 

Cement  without  bags,  bbl . 

2  50@2  (>0 

Concreting  Material 

2  35  2  05  2  10  2.32 

2  85 

2  31 

2.65 

1  15 

Gravel,  J  in.,  cu.yd . 

1  75 

1  ^ 

2  35  1  60 

1  65 

1  90 

1  80 

1  50 

1.50 

Sand,  cii.vd . 

1  00 

1.60 

2  00  1  40 

1  25 

1  00 

1  40 

1  50 

1  25 

Crushed  stone,  J  in.,  cu.yd . 

1  94 

2  50 

2  83  1  87J 

1.75 

2  50 

1  70 

3  00 

2.00 

I’ine,  3x12  to  12x12,  20  ft.  and 
under,  M.ft . 

62  00 

34  00 

Miscellaneous 

56  00  40  50 

38.25 

34.75 

27.00 

23.00 

50  00 

1  ime,  finishing,  hydrated,  ton . 

18  20 

23.50 

20  00  20  00 

25  50 

24  00 

22  00 

24  00 

21.00 

I.ime,  common,  lump,  per  bbl . 

2.10(a3  00 

1  50 

1.85  2  25 

-1-1  70 

2  70 

1  60 

2.80 

10.00 

Common  brick,  delivered,  1,000... 

20.40@22  40  10  50 

14  10  12  00 

13.75 

9@10 

15.00 

IS  00 

20  25 

Hollow  building  tile,  4x12x12,  per 
block . 

Not  used 

0895  .112  075 

.076 

075 

09 

.10 

Hollow  partition  tile  4x12x12,  per 
block . 

.1112 

.089 

.5  112  .075 

.076 

.075 

.108 

.09 

.08 

Linseed  oil,  raw,  S  bbl.  lots,  per 
7J-lb.  gal . 

.87* 

99i 

1  18  .90 

.%J 

1  10 

—1.01 

1.12 

1  03 

Common  labor,  union,  hour . 

90i 

30 

Common  Labor 

m 

50@  55 

.55 

62} 

Common  labor,  non-union,  hour. .. 

25 

30(a  50  82J 

45@  60 

40(3)  45 

.50 

50 

30@.35 

Kxtiliinittioii  of  Priceo— Prices  are  to  con¬ 
tractors  in  carload  lots  unless  other  quan¬ 
tities  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
4-  or  —  signs.  For  steel  pipe,  the  pre¬ 
vailing  discount  from  list  price  is  given ; 
45-6%  means  a  discount  of  45  and  5  per 
cent.  L.c.I.  is  less  than  carload  lots. 

New  York  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime  in  280-lb.  bbl. 
net  and  hydrated  lime,  f.o.b.  cars;  tile  "on 
trucks" :  linseed  oil  and  cast-iron  pipe  f.o  b. 
Reinforcing  bars  (billet  steel)  and  shapes 
delivered  to  Job  in  less-than-carload  lots. 

I.«ibor  —  Cement  and  concrete  laborers’ 
rate,  $1,061;  building  laborers,  90ic. 

Clitcago  quotes  hydrated  lime  in  50-lb. 
bags;  common  lump  lime  per  180-lb.  net. 
I.umber,  sand,  gravel  and  stone  f  o.b. :  price 
on  fir  is  riuoted  Instead  of  pine.  Reinforcing 
bars  (biliet  steel)  f.o.b.  warehouse  in  car¬ 
load  lots ;  shapes,  less-than-carload  lots. 

Minneapolis  c.uotes  on  fir  Instead  of  pine. 
Brick,  sand  ano  hollow  tile  delivered.  Ce¬ 
ment  on  cars.  Gravel  and  crushed  stone 
quoted  at  pit.  Bars  (billet  steel)  at  ware¬ 
house  in  carload  lots ;  8hai)es,  less-than- 
carload  lots. 


This  limited  price  list  is  published 
weekly  for  the  purpose  of  giving 
current  prices  on  the  principal 
construction  materials,  and  of  noting 
important  price  changes  on  the  less 
Important  materials.  Moreover,  only 
the  chief  cities  are  quoted. 

Valuable  siiggestlons  on  costs  of 
work  ran  be  had  by  noting  artaal  bid¬ 
dings  as  reported  in  our  Construction 
News  section. 

The  first  issne  of  each  month  car¬ 
ries  complete  quotations  for  all  con¬ 
struction  materials  and  for  the  Impor¬ 
tant  cities.  The  Inst  complete  list  will 
be  found  in  the  issue  of  Rept.  8  the 
next  on  Oct.  1, 


Denver  quotes  on  fir  instead  of  pine. 
Cement  “on  tracks” :  gravel  and  sand  at 
pit :  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  Is  at  ware¬ 
house.  Linseed  oil,  delivered  in  wooden 
bbl.  Common  lump  lime  per  180-lb.  net. 
Bara  (billet  steel)  and  shapes,  l.cl. 

.Atlanta  'quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net.  Bars  (billet  steel) 
f.o.b.  in  carload  lots  ;  shapes,  l.c.l. 


Dallas  quotes  lime  per  180-lb.  bbl. 
Cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered.  Bars 
(billet  steel)  and  shapes,  l.c.l. 

San  Francisco  quotes  on  Heath  tile,  alzs 
5i  X  8  X  11|.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter¬ 
minal.  Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  dealers  In  yards  at 
San  Frnncl.sco.  for  No.  1  fir,  common.  Bars 
(billet  steel)  f.o.b.  In  carload  lots;  shapes, 
l.c.l 

Seattle  quotes  on  Douglas  fir  (delivered) 
Instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  In  paper  sacks 
Sand  and  gravel  at  hunkers.  B.ars  (billet 
steel)  and  shapes,  less-than-carload  lots. 

Montreal  quotes  on  fir  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton. 
Stone  and  tile  are  delivered;  sand 
gravel,  lime  and  cement  on  siding;  steel 
and  pipe  at  warehouse.  Hollow  tile  per  ft. 
Cement  price  Is  In  Canadian  funds  (the 
Canadian  dollar  stands  at  100.166).  Bag 
charge  Is  80c.  per  bbl.  Discount  of  10c. 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net:  2|  In..  $37.83.  Bars  (billet  steel) 
and  shapes,  less-than-carload  lots. 
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Statistical  Analysis  Shows  Growing  Stability 
in  Road  Lettings 

Close  Adherence  to  Estimated  Normal  Since  1920 — Contract 


IN  RESPONSE  to  a  growing  de¬ 
mand  Kugbutrbty  News-Record  is 
making  a  statistical  analysis  of  its 
contract-value  figures  covering  the  last 
fourteen  years. 

Because  of  their  apparent  con- 
.sistency,  the  road  contract  values  were 
chosen  for  the  initial  study.  The  re¬ 
sults  are  given  briefly  in  the  article 
which  follows.  Next  to  be  examined 
are  the  values  of  contracts  awarded 

E.  N.-R.  Statistics  of 


>  alues  Predicted  for  Last  Quarter 

for  industrial  buildings,  results  to  be 
published  in  the  Oct.  14  issue.  The 
further  studies  will  be  announced  in 
Engineering  Netvs-Record  in  advance 
of  their  appearance. 

This  work  is  being  undertaken  not 
alone  for  economists  in  the  construc¬ 
tion  industry.  Its  practical  usefulness 
is  intended  to  extend  to  the  salesman- 
ager  as  well  as  to  the  statistician. 

To  assure  results  of  intimate  as  well 

Road  Contracts  as  Related  to  Nor 
and  Accidental  Influences 


as  of  the  broade.st  value,  criticism  and 
suggestions  are  invited  from  men  who 
are  interested  either  in  construction  oi 
in  .statistics  generally. 

You  are  cordially  invited  to  w’atch 
these  studies  as  they  appear  in  Engi¬ 
neering  News-Record  and  to  send  all 
comments  that  occur  to  you  to  Con- 
•struction  News  Editor,  Engineering 
News-Record,  Tenth  Ave.  at  36th  St., 
New  York,  N.  Y. 

lal  Growth,  Seasonal 


('UAUT  II— .VO'IDKNT.VU  ELE.MENT  IN  RO.\D  <'O.N’TU.\(’T  I.ETTIXG 


IN  GLANCING  at  a  column  of  figure.s,  such  as  the 
volume  of  construction  in  any  branch  of  industry,  the 
question  that  naturally  comes  to  the  mind  is,  “What 
is  the  nonnal  amount  of  construction  for  a  given 
month?”  A  statistical  .study  of  street  and  road  con¬ 
struction  has  been  made  from  Engineering  News- 
Record's  original  data  for  the  years  1913-26,  in  an 
effort  to  find  the  an.swer  to  this  question  specifically 
for  roads. 

The  two  chief  things  determining  the  amount  of 
money  .spent  on  streets  and  roads  are  the  increase  in 
population  and  the  .seasonal  influences.  The  original 
figures  point  to  a  .steady  upward  trend — a  straight  line 
fitted  to  the  data  showing  an  average  monthly  incre¬ 
ment  of  about  $220,000.  The  percentage  deviations 
around  this  trend  line  are  plotted  in  Chart  I.  The 
seasonal  fluctuations,  represented  by  the  dotted  line, 
show  a  low  amount  of  construction  in  January  and 
February,  a  rapid  increase  in  March  and  April,  the 
(leak  reached  in  May  and  June,  and  a  gradual  falling 
off  during  the  rest  of  the  year. 

Chart  II  is  the  final  result,  both  the  secular  and  the 


seasonal  influences  having  been  eliminated,  and  figures 
reduced  to  a  percentage  deviation  from  the  calculated 
normal.  A  study  of  this  chart  does  not  reveal  a  tend¬ 
ency  for  the  deviations  to  follow  any  regular  cycle. 
We  have  very  wide  fluctuations  in  1914-16,  follow’ed 
by  a  great  amount  of  under-construction  during  the 
war  years  1917,  1918  and  the  first  part  of  1919,  and 
the  effort  to  make  up  for  this  under-construction  dur¬ 
ing  the  latter  part  of  1919  and  the  first  part  of  1920. 
From  that  time  on,  there  has  been  a  comparatively  close 
relation  to  the  estimated  normal,  only  seven  months 
deviating  more  than  25  per  cent  from  the  normal  line. 
The  causes  of  these  deviations  are  probably  more  or 
less  accidental,  construction  above  the  normal  amount 
for  one  month  being  usually  compensated  for  by  a  con¬ 
struction  below  normal  the  following  month. 

The  amount  of  road  building  for  the  remaining  three 
months  of  this  year  should  approximately  equal  $82,- 
000,000,  making  an  annual  total  of  about  $420,000,000. 
The  weekly  rates  for  the  remainder  of  the  year  should 
average  as  follows:  in  October,  $8,500,000;  November, 
$6,000,000;  December,  $4,800,000. 


